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ABSTRACT
Alexander, Adam C. Ph.D. The University of Memphis. August 2018. Identifying
Pathways to Postdisaster Smoking and Alcohol Consumption: Findings from Hurricane Katrina.
Major Professor: Kenneth D. Ward, Ph.D.
Survivors of disasters often experience severe psychological symptoms and disorders,
including depression, anxiety, post-traumatic stress disorder (PTSD), and report using
psychoactive substances, such as alcohol, marijuana, and cigarettes. This dissertation examined
whether depression severity and PTSD were pathways to postdisaster smoking and alcohol
consumption using a representative cohort of adult cigarette smokers from Memphis, Tennessee
and New Orleans, Louisiana nine and eighteen months after Hurricane Katrina (N=2004).
Results from path analyses showed that disaster exposure increased depression and posttraumatic
stress nine months after Hurricane Katrina, and the effect persisted across time for depression.
Disaster exposure also increased the risk for smoking relapse and increased daily cigarette intake
and nicotine dependence. Depression and posttraumatic stress seemed to be pathways for
smoking relapse and nicotine dependence among individuals who reported hurricane-related
trauma. These pathways were further affected by pre-existing mental health; those who reported
many days spent with poor mental health, compared to those who reported fewer days, before
Hurricane Katrina had higher depressive symptoms after Hurricane Katrina and subsequently
had an increased risk for smoking relapse and nicotine dependence. There was very little
evidence that disaster exposure affected alcohol consumption nine and eighteen months after
Hurricane Katrina. Overall, these findings should help researchers and public health
professionals, who are ever more frequently responding to the mental and behavioral health
consequences of disasters worldwide, by providing beneficial information to improve smoking
cessation and relapse prevention strategies for this important and understudied population.
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CHAPTER 1: INTRODUCTION
Disasters are events that terrify, horrify or engender substantial losses for many people
simultaneously (Norris, 2002). As such, disasters are commonly referred to as, “big events,”
“community-wide events,” or “collective trauma.” Disasters are further defined by their type,
which includes, but are not limited to, natural and technological disasters and mass violence.
Natural disasters occur from weather or geophysical forces (e.g., hurricanes, earthquakes, and
volcanoes). Technological disasters happen because of human negligence or error (e.g., building
or bridge collapses, dam or levee failures, nuclear reactor accidents), and mass violence
transpires because individuals or groups intend to cause harm to many people (e.g., terrorist
attack or mass shooting). Most disaster events are episodic and sudden. Events, such as
displacement and terrorism during warfare, are sometimes referred to as disasters, but these
events are sustained, and function as both acute and chronic stressors, whereas hurricanes and
shooting sprees are transient and acute.
All disasters, regardless of type, are considered stressors. Broadly defined, a stressor is
any chemical or biological agent, environmental condition, external stimulus, or an event that
causes stress (Chrousos, 1997), which are feelings of being overwhelmed, worried, or run-down
(Baum, 1990; Dohrenwend, 2009). Stressors vary on four dimensions: (1) the characteristics of
the stressor; (2) the appraisal of the stressor; (3) the response to or effects of the stressor; and (4)
the various conditions that influence the relations between the stressor and stress appraisal
(Benight, Mcfarlane, & Norris, 2006). Defining a disaster according to their severity, duration,
and suddenness helps determine the effect the disaster will have on the well-being and
functioning of individuals affected by the event. Mild to moderate stress can be managed by
most people and produces feelings of mastery and confidence, but stress that exceeds a person’s
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coping abilities increases the risk for substance use and psychopathology (Keyes, Hatzenbuehler,
& Hasin, 2011).
Not surprisingly, disasters are linked to many behavioral health outcomes including
tobacco and alcohol consumption (Flory, Hankin, Kloos, Cheely, & Turecki, 2009; FormanHoffman, Riley, & Pici, 2005; North, Ringwalt, Downs, Derzon, & Galvin, 2011; Parslow &
Jorm, 2006; Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004; Vlahov, Galea, Ahern,
Resnick, & Kilpatrick, 2004; Wu et al., 2006). Though researchers identified several factors
associated with postdisaster smoking and alcohol consumption, such as disaster severity
(Fullerton et al., 2013; Parslow & Jorm, 2006; Rohrbach, Grana, Vernberg, Sussman, & Sun,
2009; Vlahov et al., 2002; Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004; Vlahov,
Galea, Ahern, Resnick, & Kilpatrick, 2004), posttraumatic stress disorder (PTSD; Boscarino,
Kirchner, Hoffman, Sartorius, & Adams, 2011; Breslau, Davis, & Schultz, 2003; Fullerton et al.,
2013; Nandi, Galea, Ahern, & Vlahov, 2005; Rohrbach et al., 2009; Vetter, Rossegger, Rossler,
Bisson, & Endrass, 2008; Walsh et al., 2014), depression (Biggs et al., 2010; Fullerton et al.,
2013; Nandi et al., 2005), and social support (Bonanno, Galea, Bucciarelli, & Vlahov, 2007;
Flory et al., 2009), very few studies conceptualize these factors as moderators or mediators,
which would determine for whom (i.e., moderation) and how (i.e., mediation) disaster exposure
affects postdisaster smoking and alcohol consumption. Therefore, this dissertation has two
goals. First, this dissertation will review the literature on postdisaster smoking and alcohol
consumption, and develop a causal model for postdisaster smoking and alcohol consumption
based on identified mechanisms and conditions that are hypothesized to explain postdisaster
smoking and alcohol consumption. Second, this dissertation will apply the causal model to data
obtained from a sample of Hurricane Katrina survivors to determine whether the model explains

2

postdisaster smoking and alcohol consumption. Findings from this dissertation will assist with
mitigating the effect of disasters on postdisaster smoking and alcohol consumption by providing
evidence for causal pathways that could be intervened upon immediately before or after
individuals are affected by disasters.
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CHAPTER 2: A CONCEPTUAL REVIEW OF THE LITERATURE ON
POSTDISASTER SMOKING AND ALCOHOL CONSUMPTION
This chapter is divided into two sections. The first section reviews the current evidence
about postdisaster smoking and alcohol consumption, and the second one reviews the current
evidence about some of the risk and protective factors for postdisaster smoking and alcohol
consumption. Multiple databases (PsychINFO, PubMed, Web of Science, and OmniFile Full
Text Mega) were searched using a search string that specified terms for disaster exposure and
postdisaster smoking and alcohol consumption (disaster OR "big events” OR “community-wide
events” OR “collective trauma” AND tobacco OR smoking OR nicotine OR cigarettes OR
alcohol OR drinking). The same databases were also accessed for the second section using a
search string that specified terms for the correlates and predictors of postdisaster smoking and
alcohol consumption (disaster OR "big events” OR “community-wide events” OR “collective
trauma” AND “risk factors” OR “protective factors” OR predictors OR correlates AND tobacco
OR smoking OR nicotine OR cigarettes OR alcohol OR drinking). These searches were
supplemented by reviewing the reference sections of empirical articles.
Postdisaster tobacco consumption
DiMaggio et al. (2009) synthesized evidence from 31 population-based studies on acts of
terrorism and tobacco use and found 6.8% (95% Credible Interval (CrI)=2.6, 16.5%) of a
population exposed to a terrorist attack increased their tobacco consumption in the first two years
following the event. However, 90% of the studies included in their meta-analysis focused on the
9/11th terrorist attacks and the Oklahoma City Bombing. Nonetheless, research focused on other
terrorist attacks, especially studies with Israeli populations, found similar findings (KeinanBoker, Enav, Rozentraub, & Shohat, 2011; Keinan-Boker, Kohn, Billig, & Levav, 2011).
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Populations exposed to natural disasters also increase their tobacco consumption.
Parslow and Jorm (2006) analyzed a retrospective cohort of 2063 persons exposed to a major
Australian bushfire. They found that 28.1% of smokers (N=616) at baseline increased their
smoking at Wave II; 36.8% of formers smokers (N=242) relapsed, and 1.5% of never smokers
(N=1205) started smoking. A cross-sectional study on 206 survivors of Hurricane Katrina
suggested that the prevalence of current tobacco use among survivors of Hurricane Katrina (53%
were current smokers) was substantially higher than expected based on prevalence data from
Louisiana (23.5%) and the general population (20.9%; Flory et al., 2009). Another study by
Cepeda et al. (2010) found that 29% of tobacco users before Hurricane Katrina increased their
smoking since the disaster among a nonrandom sample of displaced low-income residents of
New Orleans. Last, Rohrbach et al. (2009) used a cohort of 280 high school students surveyed
before and after Hurricane Rita and found 15% of non-users at baseline (N=212) reported
smoking tobacco at 7-months and 19-months after Hurricane Rita.
Studies consistently demonstrate an increase in postdisaster smoking, but very few
studies distinguish between initiation, relapse, and escalation of postdisaster smoking, and
evidence suggests disaster exposure affects these outcomes differently. In fact, limited evidence
exists for tobacco initiation after a disaster. A 10-year longitudinal study of 1007 young adults
living in southeast Michigan (Chilcoat & Breslau, 1998) found that 108 new cases of nicotine
dependence developed over the course of the study. After adjusting for sex, race, educational
level, and preexisting substance dependence, persons with PTSD, compared to persons without a
traumatic event history, were four times more likely to develop nicotine dependence. Also,
persons with traumatic event exposure only at baseline were twice as likely to develop nicotine
dependence, compared to persons without a traumatic event history. Another longitudinal study
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by Parslow and Jorm (2006) found of 1205 persons who were never smokers at baseline, only 18
(1.5%) became smokers at follow-up. Because of an insufficient number of new smokers among
persons who never smoked, this group was combined with former smokers. After adjusting for
pre-trauma neuroticism and sociodemographics, only the number of traumatic events were
associated with an increase in postdisaster tobacco consumption among persons who had not
smoked in the past 12 months (e.g., the combined never and former smoker group). A large
prospective study examined the effects of the Oklahoma City bombing and 9/11 terrorist attacks
on smoking using data from the Behavioral Risk Factor Surveillance System (BRFSS)—a
national telephone survey that collects information on health-related risk behaviors, chronic
health conditions, and use of preventive services (Pesko, 2014). This study found no evidence
for disasters increasing tobacco consumption among never smokers. Only persons who were
former or current smokers before the terrorist attacks increased their tobacco consumption
(Pesko, 2014).
Findings from a secondary analysis of a randomized controlled smoking cessation trial
suggested that disasters affect relapse (Forman-Hoffman et al., 2005). In this study, FormanHoffman et al. randomized 462 smokers to a scheduled or ad lib nicotine inhaler condition
lasting for 18 weeks. Participants were assessed for self-reported changes in daily cigarettes
consumed at 9 weeks, 18 weeks, and after 1-year. After the 9/11 terrorist attacks occurred,
Forman-Hoffman et al. focused their analyses on participants who reported abstinence a week
before the event (N=82). The authors found 13 of the 82 participants relapsed 7-days after the
9/11 terrorist attacks (15.9%), and persons who scored higher on the Impact of Events ScaleRevised (IES-R) were more likely to relapse following the attacks. Although this percentage
seemed large, a week before 9/11, 11.5% of their sample relapsed, which suggests that the small
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increase in the incidence of relapse could be attributable to disaster exposure given the expected
decrease trend over time in relapse (Forman-Hoffman et al., 2005). Conversely, the prevalence
of postdisaster relapse could have also been a result of random variation, which would suggest
disaster exposure was not associated with relapse. Ultimately, the lack of a comparison group
prevented Forman-Hoffman et al. from drawing more definitive conclusions about postdisaster
relapse, and the authors may have underestimated the effect of disasters on relapse because the
sample included only participants who were highly motivated to quit smoking. As such, a
smaller pilot study by Lanctot et al. (2008) found more than half of the former smokers in their
sample retrospectively reported relapsing after Hurricane Katrina, and the most commonly cited
reasons for relapse were stress, cravings, sadness, and depression. Also, Parslow and Jorm
(2006) found of the 242 participants who were former smokers at baseline, 89 (36.8%) relapsed
at follow-up. These findings, taken together, suggested disaster exposure increased the risk for
relapse, but the magnitude of the effect was unknown because these studies lacked comparison
groups.
Postdisaster alcohol consumption
DiMaggio et al. (2009) synthesized evidence from 31 population-based studies on acts of
terrorism and alcohol use and found 7.3% (95% Credible Interval (CrI)=1.1, 32.5%) of a
population exposed to a terrorist attack increased their alcohol consumption in the first two years
following the event. An increase in alcohol consumption is also observed after a natural disaster.
A prospective study by Cerda et al. (2011) examined the alcohol consumption patterns of 439
adults exposed to Hurricanes Katrina and Rita. These authors found that each hurricane-related
traumatic event was associated with consuming 79.2 more drinks in the past year, and was also
positively associated with binge-drinking for more days in the past year (OR=2.46 [95%
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Confidence Interval (CI)=1.09, 5.55). A cross-sectional study by Fullerton et al. (2013)
examined alcohol consumption patterns among 4323 Florida Department of Health workers
exposed to the 2004 Florida hurricane season, and found 7% of respondents reported increasing
their alcohol consumption for at least a 2-week period since the hurricane season, which was
nearly identical to the percentage found by DiMaggio et al. (2009), and moreover, respondents
with high levels of hurricane exposure were more likely to report increased alcohol consumption
for at least a 2-week period (14.9% vs. 5.5%). Last, Flory et al. (2009) found among a sample of
209 Hurricane Katrina survivors that 36% of the survivors met the criteria for harmful or
hazardous drinking according to the Alcohol Use Disorders Identification Test (AUDIT;
Saunders, Assland, Babor, De La Fuente, & Grant, 1993). The prevalence of hazardous drinking
in their sample was substantially higher than the harmful or hazardous drinking prevalence
estimate—using AUDIT—for the U.S. general population (22%; Dawson, Grant, Stinson, &
Zhou, 2005).
Few studies have a comparison group when estimating the prevalence or incidence of
increased postdisaster alcohol consumption. Comparison groups allow researchers to draw
stronger conclusions about the causal effects of disasters on postdisaster alcohol consumption.
Two studies by Reijneveld et al. (2003; 2005) were among the first to include a relatively
unexposed comparison group. Reijneveld et al. analyzed adolescents who were exposed to a
café fire in Volendam, Netherlands. In their first study, Reijneveld et al. found alcohol
consumption differed significantly between the exposed and unexposed groups. Specifically,
students who were exposed to a café fire had a higher odds of reporting excessive alcohol
consumption—defined as five drinks on at least one occasion in the last 2 weeks—five months
after the café fire compared to students who were not exposed to the fire (OR=4.57 [95%
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CI=2.73, 7.64]). The increased odds for excessive alcohol consumption among adolescents
exposed to the café fire was present even twelve months after the fire (OR=4.77 [95% CI=2.62,
8.68]; Reijneveld et al., 2005). Surprisingly, in both studies, while alcohol consumption was
significantly higher among the exposed compared to the unexposed group, use of other
substances (e.g., cigarettes, marijuana, and illicit drugs) did not differ significantly between these
groups. The lack of significance for other substances possibly occurred because the authors used
broad definitions for substance use (ex. tobacco use was defined as smoking at least one cigarette
per month), which were too inclusive and prevented Reijneveld et al. from detecting differences
between the exposed and unexposed groups.
Though a large body of evidence supports an increase in postdisaster alcohol
consumption, some studies cast doubt. Breslau et al. (2003) examined the incidence of alcohol
dependence over a 10-year period using a cohort of 1007 young adults living in southeast
Michigan. After ten years, 98 new cases of alcohol dependence emerged; however, experiencing
a traumatic event did not increase the risk of developing alcohol dependence. Similarly, North et
al. (2004) performed diagnostic assessments on 162 survivors of the Great Midwestern Floods of
1993 four and sixteen months after the disaster. Before the disaster, the prevalence of alcohol
use disorder was 25%, which decreased to 9% after the disaster. Only one new case of alcohol
use disorder developed after the disaster. These findings suggested postdisaster alcohol
consumption, at least disordered drinking, was a continuation of predisaster problems. A later
study by North et al. (2011) further supported their previous findings; the authors synthesized
data from 10 different disasters and found the combined prevalence of postdisaster alcohol
dependence was 19%, but only 0.3% of the sample developed the disorder from the disasters.
Further, a 3-year prospective study by Cerda et al. (2008) examined the past 30-day alcohol
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consumption trajectories of 2752 adult residents exposed to the 9/11th terrorist attacks. Cerda et
al. identified five trajectories for alcohol consumption, which included (1) stable non-drinkers,
(2) low users, (3) increasing users, (4) decreasing users, and (5) high stable users. Before
adjusting for sociodemographics, but after controlling for chronic stressors and traumatic events,
exposure to the 9/11 terrorist attacks was associated with a higher likelihood of membership into
the “increasing users” group than the “stable non-drinker group.” However, after adjusting for
baseline sociodemographics, these associations were nonsignificant, which suggested the effect
of disaster exposure on alcohol consumption was confounded by the characteristics of persons
exposed to the disaster. Last, another prospective study by Nordløkken et al. (2016) found in a
sample of 649 Norwegian adults exposed to a tsunami that overall weekly alcohol consumption
did not change significantly from 6 to 24 months after the disaster; 18% of their sample
increased their alcohol consumption, whereas 21% reduced their use. Moreover, disaster
exposure did not predict an increase or decrease in alcohol consumption.
These conflicting findings across studies may reflect differences in design and
measurement, including defining an increase in alcohol consumption; selecting the time since the
disaster to measure alcohol consumption; and not distinguishing between relapse, escalation, and
initiation. Alcohol dependence is a disorder defined by the Diagnostic and Statistical Manual of
Mental Disorders (DSM); drinkers who increase their alcohol consumption after a traumatic
event or disaster may not meet the criteria for alcohol dependence, even though their
consumption patterns differ significantly from pre-disaster levels. Also, an increase in alcohol
consumption after disaster exposure may not persist over long periods. More notably, persons
increasing their alcohol consumption may not be new alcohol drinkers; the increase in alcohol
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consumption observed after a disaster may merely be the continuation or recurrence of
preexisting problems present among former (relapse) and current alcohol drinkers (escalation).
Based on the review, postdisaster smoking and alcohol consumption appear to be a
problem among former and current users, who are at an increased risk for relapse and escalating
their smoking and alcohol consumption, respectively after disaster exposure. Persons with no
history of smoking and alcohol consumption are not at risk for postdisaster smoking or alcohol
consumption unless the person considers the disaster to be traumatic or develops a mental
disorder (Breslau et al., 2003). This evidence indicates that other factors for postdisaster
smoking and alcohol consumption, beyond mere disaster exposure, may be responsible for the
observed increase in smoking and alcohol consumption.
Disaster exposure severity
Disaster exposure severity refers to the magnitude of exposure to a disaster. It is
commonly measured using self-reported disaster-related events, which are traumatic events or
stressors that occur because of a disaster. For example, during a hurricane, a person may lose a
close friend or relative to the storm, or have their home destroyed. These events increase the risk
for postdisaster smoking and alcohol consumption (Fullerton et al., 2013; Parslow & Jorm, 2006;
Rohrbach et al., 2009; Vlahov et al., 2002; Vlahov, Galea, Ahern, Resnick, Boscarino, et al.,
2004; Vlahov, Galea, Ahern, Resnick, & Kilpatrick, 2004).
The association between disaster exposure severity and postdisaster smoking and alcohol
consumption seems to follow a dose-response relationship. The risk for postdisaster smoking
and alcohol consumption increases as the number of hurricane-related traumatic events increases.
For example, Welch et al. (2014) analyzed data from 41,284 lower Manhattan residents (ages 18
or older) without pre-9/11 PTSD and found residents with “very high (6 or more events)” or
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“high (4-5 events)” exposure—measured by a twelve-item checklist that assessed World Trade
Center-related exposures—had a higher prevalence of frequent binge drinking (13.7% and 9.8%,
respectively) compared to persons with medium or low exposure (7.5% and 4.4%, respectively).
This dose-response relationship was found in many other studies on postdisaster smoking and
alcohol consumption, and was present when disaster exposure severity was measured
categorically and continuously (Fullerton et al., 2013; Rohrbach et al., 2009; Vlahov et al., 2002;
Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004; Vlahov, Galea, Ahern, Resnick, &
Kilpatrick, 2004).
Researchers also use Geographic Information System (GIS) Mapping to measure the
distance between the person and the location of the disaster (e.g., proximity) as an objective
measure of disaster exposure severity. This method was used by Hasin et al. (2007) for
analyzing data from the 9/11 terrorist attacks, and they found being within 5 miles of the World
Trade Center was strongly associated with increased alcohol consumption a week and sixteen
weeks after the 9/11 terrorist attacks (β=0.35, Standard Error [SE]=0.13; p=006 and β=0.32,
SE=0.12; p=006, respectively). Similarly, Vlahov et al. (2002) found using a cross-sectional
representative sample of Manhattan, New York residents that residents who lived on “Canal St.
to 14th St” compared to “60th St. to 110th St” had a higher odds of increasing cigarette smoking
(OR=2.4, p=.007) shortly after the 9/11 terrorist’s attacks. Last, DiMaggio et al. (2009) analyzed
data from the Medicaid files on New York State residents for 2000 and 2001, and found in 2001,
each two-mile increment in distance away from the World Trade Center was associated with
18% more substance use related diagnoses, whereas in 2000, each two-mile increment was
associated with an 11% decrease in substance use disorders. In conclusion, disaster exposure
severity appears to increase the risk of postdisaster smoking and alcohol consumption, in a
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graded fashion, regardless of whether disaster exposure severity was self-reported or measured
objectively.
Postdisaster PTSD and depression
PTSD and depression are consistently associated with postdisaster smoking and alcohol
consumption. Welch et al. (2014) found frequent binge drinking was higher among persons with
PTSD after the 9/11 terrorist attacks (14.8%) compared to persons without PTSD (6.3%).
Another study by Welch et al. (2015), which used data from the World Trade Center (WTC)
Health registry to prospectively examine PTSD and smoking over a 7–9-year period among
34,458 adults who were exposed to the 9/11 attacks, found that having PTSD at Wave III
lowered the odds of quitting cigarette smoking at Wave III, even after controlling for smoking
status at Wave I. Specifically, the odds of quitting cigarette smoking were lower among heavy,
light, and non-daily smokers who had PTSD compared to those without PTSD (OR=0.61 [95%
CI=0.46, 0.80]; OR=0.68 [95% CI=0.48, 0.95]; and OR=0.75 [95% CI=0.59, 0.95], respectively;
Welch, Jasek, Caramanica, Chiles, & Johns, 2015). Similarly, a prospective study of 763 police
and 1881 construction workers, who reported being smokers at the initial examination for the
World Trade Center Health Program, found that for police officers only, higher levels of WTCrelated PTSD symptoms at the initial visit lowered the odds of smoking abstinence (OR=0.98,
p<.01), and the likelihood of cigarette reduction (β=−.06, p=.01) at the follow-up visit. There
was no association between PTSD symptom severity and smoking abstinence or change in the
number of cigarettes smoked among construction workers (Zvolensky et al., 2015). Fullerton et
al. (2013) found that among persons with PTSD, 29% increased alcohol use, and 50% increased
tobacco use after being exposed to the 2004 Florida hurricane season. Also, among persons with
depression, 34% increased alcohol use, and 55% increased tobacco use. Last, the series of
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studies by Vlahov et al. (2002; 2004a; 2004b) consistently demonstrated that after the 9/11
terrorist attacks, smoking and alcohol consumption were higher among persons with PTSD or
depression compared to persons without those disorders.
A few studies do not show an association of PTSD and depression with postdisaster
smoking and alcohol consumption. Wu et al. (2006) found among a sample of 2731 New York
City public high-school students surveyed six months after the 9/11 terrorist attacks that persons
with probable PTSD did not have higher odds of increased alcohol consumption compared to
persons without probable PTSD (OR=1.3 [95% CI=0.6, 2.6]). Similarly, Hasin et al. (2007)
found that a history of major depression was not associated with increased alcohol consumption
seven days and sixteen weeks after the 9/11 terrorist attacks (β=–0.18, SE=0.10; p=.07 and β=–
0.07, SE=0.09, p=.39, respectively). Last, Parslow and Jorm (2006) found after controlling for
sociodemographic factors and pre-trauma neuroticism, PTSD was not associated with relapse or
smoking initiation among former and never smokers. Altogether, these studies are in the
minority, and as discussed previously, in general, postdisaster PTSD and depression increase the
risk and odds for postdisaster substance use.
A prospective study by Breslau et al. (2003) provides evidence that PTSD may lead to
smoking and alcohol consumption following a traumatic event. These authors examined the
incidence of nicotine, alcohol, and other substance use disorders after exposure to a traumatic
event over a 10-year period using a representative cohort of 899 persons (ages 21-30) from
southeast Michigan. After ten years, 231 new cases of substance use disorders (108 cases of
nicotine dependence, 98 cases of alcohol dependence, and 25 cases of other substance use
disorders) developed. Across all substance use disorders, the risk of disorder was highest among
persons with PTSD at baseline, slightly higher among persons with exposure to a traumatic event
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but without a PTSD diagnosis at baseline and lowest among persons with no traumatic event
history or PTSD diagnosis at baseline. Notably, Breslau et al. also found substance use disorder
at baseline increased the risk of a new substance use disorder; however, they did not investigate
whether having a substance use disorder at baseline increased the risk for PTSD. A similar study
by Walsh et al. (2014) found the same pattern of results, though these authors examined
prevalence rather than incidence. Experiencing a traumatic event, and the number of traumatic
events were positively associated with alcohol and nicotine dependence disorders. PTSD
symptoms and diagnoses were even more strongly associated with these disorders.
Evidence from a recent meta-analysis of 23 epidemiological studies (11 prospective
cohort studies, 1 case–control study and 11 cross-sectional studies) on the prevalence and
incidence of depression after a disaster provided the pooled odds ratio for all types of disasters
(Bonde et al., 2016), which were the following: natural disaster (OR=2.28 [95% CI=1.30, 3.98]),
technological disaster (OR=1.44 [95% CI=1.21, 1.70]), terrorist acts (OR=1.80 [95% CI=1.38,
2.34]) and military combat (OR=1.60 (95% CI=1.09, 2.35). The pooled odds ratio for ten studies
with the highest methodological quality was 1.41 (95% CI=1.06, 1.87). Moreover, a previous
systematic review suggested the prevalence of depression ranged from 20 to 30% among persons
directly exposed to a disaster (Salguero, Fernández-Berrocal, Iruarrizaga, Cano-Vindel, & Galea,
2011). However, there are currently no prospective studies that have determined whether
depression leads to substance use following a traumatic event. Nonetheless, given that depressed
persons seem to consume more substances than non-depressed persons after a disaster (Biggs et
al., 2010; Fullerton et al., 2013; Vlahov et al., 2002; Vlahov, Galea, Ahern, Resnick, Boscarino,
et al., 2004; Vlahov, Galea, Ahern, Resnick, & Kilpatrick, 2004), depression, along with PTSD,
may lead to smoking and alcohol consumption after disaster exposure.
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Conversely, postdisaster smoking and alcohol consumption use may increase the risk for
PTSD. For example, Velden et al. (2007) prospectively compared 662 victims of a fireworks
disaster in Enschede, Netherlands and a comparison group of 526 persons—the comparison
group was randomly recruited from a registry office in a separate city similar in health status and
population composition 18 months after the disaster. The exposed and comparison group did not
differ on many factors, including gender, age, mean educational level, grades, and reported
stressful life events. Persons in the exposed group who smoked at baseline had higher odds of
severe anxiety and hostility symptoms and disaster-related PTSD onest at follow-up compared to
persons who did not smoke. Another study by Velden et al. (2008) examined smoking as a risk
factor for PTSD symptoms among 66 rescue workers exposed to the same disaster in their first
study. They found that after controlling for demographic characteristics, disaster experiences,
peritraumatic dissociation, intrusions and avoidance, psychological distress, alcohol
consumption, and daily cigarette consumption at baseline were positively associated with PTSD
symptomology—intrusions, avoidance, hostility, and depression symptoms—at follow-up. This
potential bi-directional relationship between postdisaster substance use and postdisaster mental
health disorders highlights the complex nature of co-morbidities and establishing causality.
Social Support
Social support is a coping resource derived from family members, friends, co-workers,
and the broader community. Social support can be “tapped” into when handling stressors to
protect against the harmful effects of stressful conditions (Barrera, 1986). Researchers often
measure perceived social support, which incorporates the instrumental (i.e., people providing
financial assistance, material goods, or services to someone), informational (i.e., people
providing advice, guidance, or suggestions to someone) and emotional (i.e., people offering
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empathy, concern, affection, and love to someone) aspects of social support (Thoits, 1995).
Theoretically, and perhaps intuitively, perceived social support should be protective against
postdisaster smoking and alcohol consumption, but studies have not consistently demonstrated
this effect. Flory et al. (2009) found social support was negatively associated with current
cigarette smoking and alcohol consumption. However, a prospective study by Boscarino et al.
(2006) found among a random sample of 1681 New York City adults surveyed one year and two
years after the 9/11 terrorist attacks that social support at baseline was positively associated with
the number of drinks consumed per day and month one year after 9/11. Also, persons with high
levels of social support at baseline had higher odds of meeting the criteria for alcohol
dependence two years after 9/11 compared to persons with low levels of support. A crosssectional study by Vlahov et al. (2004) also showed after the 9/11 terrorist attacks, high levels of
social support were associated with increased cigarette consumption. A similar cross-sectional
study by Nandi et al. (2005) found social support was not associated with probable cigarette
dependence after the 9/11 terrorist attacks. Last, a later cross-sectional study by Vlahov et al.
(2006) demonstrated social support was not related to developing a drinking problem after the
9/11 terrorist attacks.
These contradictory and non-significant findings suggest social support, at least in the
context of postdisaster smoking and alcohol consumption, behaves differently than the theory
predicts. Social support may not have a direct protective effect against postdisaster smoking and
alcohol consumption or dependence, and instead, may protect against depression and PTSD,
which, as discussed in the previous section, are both risk factors for postdisaster substance use;
this point will be discussed further in the next section.
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Developing causal conceptual models for postdisaster substance use
There are many theoretical explanations for postdisaster smoking and alcohol
consumption, but rarely are these explanations tested empirically. Researchers often model
mental disorders, social support, and psychological distress as fixed effects independent of
disaster exposure. Less often used in disaster research are statistical methods, such as
conditional process analysis (Hayes, 2013), that provide evidence for causal pathways, which
illustrate how (e.g., mediation) and when (e.g., moderation) postdisaster smoking and alcohol
consumption develops. These factors should be conceptualized as moderators and mediators,
with mental disorders (e.g., posttraumatic stress and depressive symptomatology) acting as the
mechanism by which disaster exposure affects postdisaster smoking and alcohol consumption,
and preexisting general psychological distress and social support acting as risk or protective
factors, which moderate the effect of disaster exposure on postdisaster smoking and alcohol
consumption. These hypothesized pathways are presented in two figures; Figure 1 is a
conceptual diagram illustrating a risk model for postdisaster smoking and alcohol consumption.
Specifically, the effect of disaster exposure on postdisaster smoking and alcohol consumption
depends on the severity of preexisting general psychological distress (e.g., a moderated direct
effect). Likewise, the effect of disasters on postdisaster smoking and alcohol consumption
occurs indirectly through increasing posttraumatic stress and depressive symptomology, which in
turn increases postdisaster smoking and alcohol consumption (e.g., an indirect effect). Notably,
the effect disaster exposure has on posttraumatic stress and depressive symptomology will also
depend on the magnitude of preexisting general psychological distress (e.g., a moderated indirect
effect). Figure 2 is a conceptual diagram illustrating a protective model for postdisaster
smoking and alcohol consumption. This model conveys a similar story as Figure 1, but
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perceived social support acts as a buffer against the direct effect of disaster exposure on
postdisaster smoking and alcohol consumption and acts as a buffer against the indirect effect of
disaster exposure on postdisaster smoking and alcohol consumption through posttraumatic stress
and depressive symptomology. Both conceptual models represent plausible pathways smoking
and alcohol consumption can be increased or decreased after a disaster, and below, the evidence
is provided for why these factors should be conceptualized in this manner.
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Depression & Posttraumatic
stress severity
(M)
Pre-existing
psychological distress
(W)

Postdisaster smoking
and alcohol
consumption (Y)

Disaster exposure
(X)

Figure 1. A conceptual diagram of a conditional process model illustrating the conditional effects of a disaster on smoking and
alcohol consumption. The first conditional effect illustrates how the indirect effect of disaster exposure (X) on postdisaster smoking
and alcohol consumption (Y) through depression severity and posttraumatic stress (M) depends on the severity of pre-existing
psychological distress (i.e., psychological distress before disaster exposure; W). The second conditional effect describes how the
direct effect of disaster exposure on postdisaster smoking and alcohol consumption depends on the severity of pre-existing
psychological distress.
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Pre-existing social
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(W)

Depression &
Posttraumatic stress
severity
(M)
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Figure 2. A conceptual diagram of a conditional process model illustrating the conditional effects of a disaster on postdisaster
smoking and alcohol consumption. The first conditional effect depicts how the indirect effect of disaster exposure (X) on postdisaster
smoking and alcohol consumption (Y) through depression severity and posttraumatic stress (M) depends on the degree of perceived
social support (M) before the disaster. The second conditional effect illustrates how the direct effect of disaster exposure on
postdisaster smoking and alcohol consumption depends on the degree of perceived social support before the disaster.
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Does disaster exposure increase depression and PTSD?
In general, disasters increase psychological distress. For example, Reijneveld et al.
(2003, 2005) intended to investigate the effects of a school health promotion program on
behavioral and emotional problems, smoking initiation, excessive use of alcohol, and use of
psychoactive substances. They shifted their focus after a café fire killed four adolescents and
injured 250 in the town of Volendam, Netherlands. Students from the affected school located in
Volendam were treated as cases and compared to controls (students from another two schools
located at least 80 kilometers away from the affected school). Though the two schools were
demographically different at baseline, the outcome measures at baseline were similar. Five
months after the café fire, students from the affected school, compared to students from the
unaffected schools, reported more anxiety, depression, thought problems, aggression, and
excessive consumption of alcohol (Reijneveld et al., 2003). Their later study (2005), which
examined these outcomes 12 months later, found mental health had improved, but excessive
alcohol consumption remained a significant problem among students affected by the café fire. A
similar study by Suomalainen et al. (2011), which recruited students from a high school (ages
13-19) exposed to a school shooting, and a comparison group drawn from a different, but sociodemographically similar school, found compared to controls, persons exposed to school shooting
had higher odds of suffering from posttraumatic stress four months after the shooting (OR=6.4
[95% CI=3.5, 10.5]). This association remained even after controlling for differences between
the two schools, which were socioeconomic status, perceived social support, and the age of the
child at the time of the incident.
The same effect was observed among natural disasters as well. Fergusson et al. (2014)
analyzed data from a 35-year longitudinal study of a birth cohort of New Zealand children (635
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males and 630 females), which had data on earthquake exposure and mental health outcomes.
After adjusting for many factors including history of mental disorders, childhood family
sociodemographic background, family functioning, exposure to child abuse and family violence,
and personal characteristics and family circumstances at the onset of the earthquake, Ferguson et
al. found persons exposed to the earthquakes were 1.4 (95% CI=1.1, 1.6) times more likely to be
diagnosed with a mental disorder compared to persons who were not exposed. This association
was primarily accounted for by increases in major depression and PTSD.
Do postdisaster depression and PTSD increase smoking and alcohol consumption?
The Self-Medication Hypothesis (SMH) is perhaps the most supported explanation for
why mental health problems cause smoking and alcohol consumption. Rooted in psychoanalysis
and psychiatry, SMH was introduced by Khantzian, Mack, and Schatzberg in 1974. In their
seminal paper, Khantzian et al. (1974) reviewed five case-studies that involved patients addicted
to heroin. The authors concluded from their observations and interviews that their clinical
patients did not develop methods for dealing with psychological distress, and proposed that
chronic heroin use develop to compensate for the lack of “common adaptive mechanisms”
(Khantzian et al., 1974, pg. 3). This strategy helped patients cope with challenges of the human
condition, such as anxiety, loss, anguish, and sexual frustration. SMH was later expanded to
cocaine use, then alcohol, and more recently, now encompasses all forms of drug addiction
(Khantzian, 2003).
The SMH has two primary assumptions: (1) psychoactive drugs relieve psychological
suffering, and (2) personal preference for a particular substance depends on the
psychopharmacological properties of the substance (Khantzian, 1997). The second assumption
hypothesizes that the choice of drug depends on how well the drug can ameliorate affective
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states the user finds painful or problematic. For example, individuals who experience intense
anxiety or fear may use depressants, such as alcohol and marijuana, because of their calming and
sedative effects. Conversely, stimulants, such as nicotine and cocaine, because of its energizing
properties—improved mood, increased energy, self-esteem, and self-confidence—may appeal to
individuals who are avoidant, depressed, or have low self-esteem (Khantzian, 1997, 2003). This
dissertation focuses only on the first assumption because it explains the link between substance
use and psychological distress. Readers interested in the second assumption can refer to
Khantzian and other scholars (Khantzian, 1985, 1997, 2003; McKernan et al., 2015; Suh,
Ruffins, Robins, Albanese, & Khantzian, 2008).
SMH was established based on case studies using clinical samples, where patients have
both severe substance use problems and mental disorders, which limited causal conclusions and
generalizability. Outside of clinical settings, SMH has gained a significant amount of empirical
support. Chilcoat and Breslau (1998) randomly selected 1,200 (ages 21-30) individuals from a
400,000-member health maintenance organization in southeast Michigan to prospectively
investigate the causal pathway of PTSD and substance use disorders. At baseline, there were
110 individuals with a history of drug abuse or dependence and 855 individuals without a
history. Among individuals without a history of drug abuse or dependence, having a history of
PTSD increased the risk of being diagnosed with a substance abuse or dependence disorder at
follow-up (OR=4.4 [95% CI=1.6, 12.0]). Conversely, after adjusting for race, age, sex, and
education, there was no significant difference in the incidence of PTSD among individuals with
and without a history of substance abuse or dependence. Another study by Taylor et al. (2012)
followed a cohort of 627 adolescents for four years and found that baseline unipolar and anxiety
disorders predicted the development of substance use disorders at follow-up, but substance use
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disorders at baseline were not associated with mental disorders at follow-up. Last, a study by
Jacobson et al. (2008) analyzed data from the Millennium Cohort Study—a prospective cohort of
over 200,000 military personnel and evaluates the long-term health of military service members
and the potential influence of deployment and other military exposures on health outcomes—and
found the risk of new-onset heavy weekly drinking (OR=1.63 [95% CI=1.36, 1.96]), binge
drinking (OR=1.46 [95% CI=1.24, 1.71]), and alcohol-related problems (OR=1.63 [95%
CI=1.33, 2.01]) were higher among Reserve and National Guard personnel who deployed and
reported combat exposures compared to non-deployed personnel. These discussed studies are
but a few of the many studies that are consistent with SMH (Boscarino et al., 2006; Crum et al.,
2013; Nordløkken et al., 2016; Parslow & Jorm, 2006). However, these studies are still
somewhat inadequate because they do not assess whether individuals using drugs are attempting
to relieve psychological distress. These studies address the implicit directionality of the first
assumption of SMH, which is that psychological distress precedes substance use problems.
In most cases, psychological distress seems to precede smoking and alcohol
consumption, but are individuals using these substances to relieve psychological distress (i.e.
self-medication)? Data from the National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC), which is a nationally representative survey of mental illness in
community-dwelling adults, indicated that 24.1% of individuals with mood disorders reported
using alcohol or drugs to relieve symptoms. Almost 10% of individuals with an anxiety disorder
(excluding PTSD) reported self-medicating with alcohol, 3.1% of individuals with an anxiety
disorder reported self-medicating with alcohol and drugs, and 21.4% of individuals with PTSD
reported using alcohol or other drugs to relieve psychological symptoms (Leeies, Pagura, Sareen,
& Bolton, 2010; Robinson, Sareen, Cox, & Bolton, 2009).
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However, only data from experimental approaches can discern whether there is a causal
relationship between psychological distress and self-medication. These experiments involve
exposing participants to acute stressful conditions and offering either a placebo or drug
immediately after the exposure. Disasters, especially natural disasters and terrorist attacks, can
be considered an acute stressful condition, and how participants react in experimental settings
can correspond with how populations react to a disaster. For example, in an experimental study
by Thomas et al. (2011) participants were randomly assigned to a Trier Social Stress Test
(TSST), which is a standardized procedure for creating moderate psychosocial stress in
laboratory settings (Kirschbaum, Pirke, & Hellhammer, 1993), or stress-free condition.
Immediately after the task, participants in both groups were primed with an initial dose of their
preferred alcoholic beverage. The participants were then asked to participate in a mock taste of
two glasses of alcohol, and the primary dependent variables were whether the participant drank
all the alcohol available and the total amount of alcohol consumed. Results showed that stressed
participants had twice the probability than non-stressed participants (60% vs. 30%) to drink all
the alcohol available, and there was a nonsignificant trend for stressed participants consuming
more milliliters (ml) of alcohol than the non-stressed participants. The non-significant effect for
milliliters consumed should be interpreted cautiously because the amount of alcohol was capped
at 710 ml, which severely limited variability and thus reduced power to detect differences.
Another study had 17 male and female daily smokers complete a TSST and stress-free task
(Childs & de Wit, 2010). After each task, participants had repeated opportunities to either smoke
or earn money. Results showed that being in the stress condition, compared to the stress-free
condition, significantly increased cravings for cigarettes, and there was a non-significant trend
for participants choosing to smoke first compared to earning money (88.2% compared with
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70.6%). However, the stress condition did not increase the total number of cigarettes smoked
compared to the stress-free condition (Childs & de Wit, 2010). Last, de Wit, Soderpalm,
Nikolayev, and Young (2003) randomly assigned 37 healthy men and women, ages 21–35, to a
placebo or ethanol condition. Each group participated in two tasks; the stress task involved
completing a modified version of the TSST, and the stress-free task involved conversing with a
technician for 10 minutes. Immediately after each condition, participants provided a saliva
sample to measure cortisol levels and were asked how distressed they felt using questions from
the Visual Analogue Scale. After providing the saliva sample and completing the survey,
participants were given a beverage containing either ethanol or the placebo and over the next 30
minutes, were offered up to six additional drinks. At the end of the session participants again
provided a saliva sample to measure cortisol levels, and were asked how distressed they felt.
Contrary to their hypothesis (i.e., social stress would increase consumption of ethanol but not
placebo beverage) results showed that participants in both groups consumed more drinks after
the stressful condition than the stress-free condition. Also, the use of ethanol by participants in
the ethanol group increased anxiety, uneasiness, and weakened some of the acute subjective
effects of ethanol (i.e., self-reported feelings of cheerfulness, focus, outgoingness, and
drowsiness), however, these changes in subjective states did not correspond with a change in
alcohol consumption.
Findings from experimental studies are mixed; stressful conditions increase desire and
craving to drink or smoke and change subjective states of being (Childs & de Wit, 2010; McRaeClark et al., 2011), but these subjective feelings do not correspond with changes in substance
consumption. Therefore, exposure to stressful conditions may not directly predispose
individuals to more smoking and alcohol consumption but instead may place the body or mind in
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a heightened state of arousal, and the individual may select from an assortment of behavior,
including substance use, or other strategies, to restore homeostasis. Healthier individuals may
not respond to stressful situations by using drugs, whereas those with a history of substance use
and or mental health disorders, may respond to stressful conditions by administering more drugs
(Abrams, Kushner, Medina, & Voight, 2002; Gordh, Brkic, & Söderpalm, 2011). For
individuals with a history of substance use or mental health problems, drug use may be an
established or salient response to stressful conditions (i.e., self-medication). In the context of
disaster research, this may explain why healthy individuals, those without substance use and
mental health problems, report few or no substance use problems after a disaster, while those
with substance use and mental health histories report the most problems with substance use after
a disaster (Breslau et al., 2003; Cerda et al., 2008; Nordløkken et al., 2016; North et al., 2011;
Parslow & Jorm, 2006). Therefore, postdisaster smoking and alcohol consumption can be
interpreted as a self-medication strategy where these substances are used to cope with
psychological distress caused by disaster exposure.
Empirical evidence against SMH tends to find bidirectional relationships between mental
health and substance use; very few studies find no association at all. Koenen et al. (2005) used
data from a representative cohort (N=6744) of male-male twin pairs who served in the military
during the Vietnam era to determine whether PTSD was associated with nicotine dependence.
Shared genetics—established by comparing monozygotic and dizygotic twins’ correlations
across traits, with higher correlations for monozygotic twins, compared to dizygotic twins,
indicating genetic factors contributed to the association—explained 63% of the association
between PTSD and nicotine dependence; individual-specific environmental characteristics
accounted for the remaining variance. After accounting for genetic factors, Koenen et al. (2005)
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assessed the directionality of mental health and substance use using a series of analyses, which
included nicotine dependence predicting PTSD onset among trauma-exposed men; trauma
exposure, among persons without PTSD, predicting nicotine dependence; and PTSD among
persons exposed to trauma predicting nicotine dependence. Specifically, nicotine dependence
increased the risk of PTSD among trauma-exposed men (hazard ratio, 1.98 [95% CI=1.61,
2.42]). However, trauma (hazard ratio, 1.49 [95% CI=1.35, 1.64]) and PTSD (hazard ratio, 1.36
[95% CI=1.14, 1.61]) also increased the risk of nicotine dependence, but this association was less
robust after controlling for shared risk factors. A meta-analysis of observational longitudinal
studies that reported the onset of smoking on depression in adolescent populations (age 13-19)
published between January 1990 and July 2008, concluded the pooled estimate for smoking
initiation predicting the onset of depressive symptomatology in 6 studies was (OR=1.73 [95%
CI=1.32, 2.40]), and the pooled estimate for depression predicting smoking initiation in 12
studies was (OR=1.41 [95% CI=1.21, 1.63]; Chaiton, Cohen, O’Loughlin, & Rehm, 2009). Last,
a meta-analysis by Boden and Fergusson (2011), which reviewed studies from 1980 to 2010
investigating the link between alcohol use disorders and major depression, concluded the pooled
estimate for alcohol use disorders predicting major depression was 2.0 (95% CI=1.03, 4.21), and
the pooled estimate for major depression predicting alcohol use disorders was 2.1 (95% CI=1.19,
4.1). Despite finding evidence for both pathways quantitatively, the authors concluded that the
most “parsimonious” explanation was alcohol-use disorders increased the risk for major
depression. This conclusion was primarily based on the inability of studies, which investigated
the depression pathway to alcohol use disorders, to control for reverse causality and retrospective
recall bias. Also, the authors relied heavily on their work to support their conclusions (see
Flensborg-Madsen [2011] for critique). Studies published since continue to find that PTSD and
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depression precede substance use, which is consistent with the self-medication hypothesis (Crum
et al., 2013; Nordløkken et al., 2016).
Are pre-existing psychological distress and social support effect modifiers?
Pre-existing mental illness and distress have been shown to exacerbate and increase the
risk for mental disorders after disaster exposure (Norris, Friedman, Watson, et al., 2002; Norris,
Friedman, & Watson, 2002). Sullivan et al. (2013) prospectively assessed a cohort of 503
veterans from New Orleans, Louisiana and found that veterans with a preexisting mental illness,
compared to veterans without a preexisting mental illness, were almost 7 times (OR=6.81 [95%
CI=2.90, 15.99]) more likely to have a new mental illness after Hurricane Katrina. Those with
underlying psychological distress and illness before disasters are considered a high-risk subgroup and may have a lower threshold for further psychological distress after exposure to a
traumatic event than their healthier counterparts.
In contrast, social support, the proposed protective factor, buffers against the effect
disaster exposure has on psychological distress. A cross-sectional study by Arnberg et al. (2012)
investigated the protective effects of social support among 4,600 adult Swedish tourists exposed
to a tsunami in the Indian Ocean. Participants were surveyed 14 months after the disaster, and
the researchers found the effect of social support was dependent upon the severity of exposure to
the disaster—defined as the number of stressful experiences exposed to during the tsunami. The
protective effect of social support was stronger for persons highly exposed to the disaster
compared to those who were moderately or mildly exposed to the disaster. Last, a study by
Schwarzer et al. (2013) investigated the protective effects of social support among 2943 police
officers who responded to the 9/11 terrorist attacks. Notably, these authors used a moderated
mediation (i.e., conditional process analysis) approach to data analysis with posttraumatic stress
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at Wave I designated as the mediator; posttraumatic stress at Wave II as the outcome; and social
integration, which refers to the structure and quantity of social relationships, as the moderator of
this relationship. Overall, Schwarzer et al. found exposure to 9/11 terrorist attacks—assessed by
the sum score of five events that participants reported to have witnessed—was positively
associated with posttraumatic stress. However, the effect of the 9/11 terrorist attacks on
posttraumatic stress was moderated by the level of social integration—measured by five items
that ascertained engagement with friends or relatives. Persons with high exposure to the 9/11
terrorist attacks were protected against posttraumatic stress if they were highly or moderately
socially integrated (Schwarzer et al., 2013).
Conclusion
The evidence presented above provide support for preexisting psychological distress, and
social support, as illustrated in Figure 1 and Figure 2, respectively, being plausible risk and
protective models for postdisaster smoking and alcohol consumption. A strength of
conceptualizing postdisaster smoking and alcohol consumption in this manner is all risk and
protective factors are inextricably linked to disaster exposure. Along with quantifying the
independent or partial effects of risk and protective factors, these simple models allow the effect
of disaster exposure on postdisaster smoking and alcohol consumption to be quantified through
indirect and moderated effects, which may provide more insight about postdisaster substance use
than including only numerous independent risk and protective factors in the model. Building
more complex causal models for postdisaster smoking and alcohol consumption will provide
more insight into these phenomena and identify potential pathways that can be intervened upon
immediately before or after disasters to reduce postdisaster smoking and alcohol consumption.
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Research questions and hypotheses
Based on the information reviewed above this dissertation will address numerous
research questions and test many hypotheses aimed at identifying mechanisms for smoking and
alcohol consumption after disaster exposure and conditions for this process to occur.
1. Does disaster exposure predict postdisaster depression and PTSD?


Hypothesis: Persons exposed to a disaster will report more depressive and
posttraumatic stress symptomatology, and will be more likely to have a probable
depression and PTSD.



Hypothesis: Preexisting psychological distress will further increase depressive and
posttraumatic stress symptomatology after disaster exposure.



Hypothesis: Preexisting perceived social support will protect against an increase in
depressive and posttraumatic stress symptomatology after disaster exposure.

2. Does depressive and posttraumatic stress symptomatology predict postdisaster smoking
behavior?


Hypothesis: Disaster exposure will directly increase the risk of relapse and increase
nicotine dependency and cigarette consumption.



Hypothesis: An increase in postdisaster depressive and posttraumatic stress
symptomatology will increase the risk of relapse and increase nicotine dependency
and cigarette consumption.



Hypothesis: Disaster exposure will indirectly increase the risk of relapse and increase
nicotine dependency and cigarette consumption through postdisaster depressive and
posttraumatic stress symptomatology.
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Hypothesis: Preexisting psychological distress will further increase the direct and
indirect effect of disaster exposure on postdisaster smoking behavior.



Hypothesis: Preexisting perceived social support will decrease the direct and indirect
effect of disaster exposure on postdisaster smoking behavior.

3. Does depressive and posttraumatic stress symptomatology predict postdisaster alcohol
use?


Hypothesis: Disaster exposure will directly increase postdisaster alcohol
consumption.



Hypothesis: An increase in postdisaster depressive and posttraumatic stress
symptomatology will increase postdisaster alcohol consumption.



Hypothesis: Disaster exposure will indirectly increase the risk of relapse of alcohol
consumption through postdisaster depressive and posttraumatic stress
symptomatology.



Hypothesis: Pre-existing psychological distress will further increase the direct and
indirect effect of disaster exposure on postdisaster alcohol use.



Hypothesis: Pre-existing perceived social support will decrease the direct and indirect
effect of disaster exposure on postdisaster alcohol use.

These research questions and hypotheses will be tested using data from a prospective
study of New Orleans and Memphis, Tennessee (henceforth Memphis) residents surveyed nine
and eighteen months after Hurricane Katrina struck New Orleans.
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CHAPTER 3: METHODS
This dissertation examined many postdisaster behavioral health outcomes using data from
a prospective study of New Orleans, Louisiana and Memphis, Tennessee (henceforth New
Orleans and Memphis) residents surveyed nine and eighteen months after Hurricane Katrina
struck New Orleans. The baseline survey assessed the time course of tobacco relapse, and
predisposing, precipitating, and perpetuating factors that acted as mediators and moderators of
postdisaster smoking relapse; the follow-up survey assessed long-term changes in smoking
behavior (e.g., renewed quit attempts and relapse) after exposure to Hurricane Katrina had abated
substantially.
Target populations
Recruitment occurred in two cities, New Orleans and Memphis. In New Orleans, the
target population was residents of metro New Orleans, which primarily included the cities of
New Orleans, Metairie, Kenner and Chalmette and residential neighborhoods located to the south
of the Mississippi River known as the West Bank. Participants from New Orleans were 18-74
years of age, English-speaking, had smoked at least 100 cigarettes in their lifetime, and had been
in New Orleans immediately before Hurricane Katrina, and then returned to New Orleans by the
time of survey administration.
Memphis residents were recruited as a comparison group to isolate the effect of disaster
exposure on postdisaster smoking behavior. Memphis was selected as the comparison city
because these cities shared similar characteristics. As shown in Table 1, based on census
information collected before Hurricane Katrina, the cities were comparable regarding population
size, socioeconomic status, telephone access, and mean travel time to work (used here as an
estimate of the ease of reaching residents by telephone at home). Like the target population in
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New Orleans, potential participants from Memphis had to be 18-74 years of age, Englishspeaking and had smoked at least 100 cigarettes in their lifetime. However, participants were
excluded if they were residents of Memphis for ≤ 6 months or were Hurricane Katrina evacuees.
Table 1 Demographic characteristics of New Orleans and Memphis
Estimated population, 2003
Housing units, 2000
Households without telephones, %
Persons under 18 years old, %, 2000
Persons 65 years old and over, %, 2000
Black or African American persons, %, 2000
High school graduates, % of persons ≥ 25 yrs.
Bachelor degree or higher, % of persons ≥ 25 yrs.
Per capita money income, 1999
Mean travel time to work (minutes), workers ≥ 16 years old
Source: 2000 U.S. census (www.census.gov)

New Orleans
469,032
215,091
3.6%
26.7%
11.7%
67.3%
74.7%
25.8%
$17,258
25.7

Memphis
645,978
271,552
2.3%
27.9%
10.9%
61.4%
76.4%
20.9%
$17,838
23.0

Procedures
Potential participants were selected using random-digit dialing (RDD). First, a list of
residential numbers in the code areas (504 for New Orleans and 901 for Memphis) was obtained
from a commercial service (Cole Information Services, Lincoln, NE) that provided updated
compilations of working telephone numbers on a quarterly basis. Second, a computer-generated
random sample of 5-digit working banks for each code area was selected. Next, a computer
program compiled a sample of telephone numbers by using the 5-digit working banks and a
random numbers generator (00 to 99). This procedure provided a representative sample of all
working telephones, including unlisted numbers, in a jurisdiction, and was a 2-stage cluster
sample with the 5-digit banks as the primary selection units (PSUs).
Interviewers completed a six-hour basic training course on the use of computer-assisted
telephone interviewing (CATI) and completed an additional two-hour training session on the
study protocol, which emphasized the selection criteria, item wording, and skip patterns.
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Interviewers made a minimum of 15 attempts to reach a number before listing it as a noncontact. Upon contacting the potential participant, the interviewer verified the telephone number
was a residential number, and that the contacted person was at least 18 years of age or older.
The interviewer also ascertained whether the household member or other household members
met the smoking status criterion. If more than one adult household member met all the criteria,
then the household member with the most recent birthday was interviewed—the “last birthday”
method enabled a random selection of an adult in households with more than one eligible adult.
Moreover, if an adult was not home, or not available at that time, the interview was rescheduled
for a later date. Last, the study purpose and procedures were explained to the eligible household
member before survey administration, and informed consent was obtained verbally over the
phone before the survey began.
The survey itself was designed to ensure self-reported answers, especially related to
substance use and mental health, were valid. First, the onset of the hurricane in New Orleans
(specifically, the day before the hurricane hit New Orleans, when the mandatory evacuation of
the city was ordered) framed autobiographical questions related to tobacco lapse and relapse
events, which encouraged thorough reconstruction of the event to reduce telescoping (Loftus &
Marburger, 1983; Prohaska, Norman, & Belli, 1998). Second, respondents were asked to recall
personal details related to the hurricane to help cue their memory (Bradburn, Rips, & Shevell,
1987; Means, Habina, Swan, & Jack, 1992). For example, respondents were asked questions,
such as “Where were you on Sunday, August 28—the day that Mayor Nagin ordered a
mandatory evacuation of the city?”; “Where were you on Monday, August 29 when the
hurricane hit New Orleans?”; and “Where did you go when you left New Orleans?”. Third,
interviewers used an even, non-rapid pace to allow respondents adequate time to use deliberate
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strategies to recall autobiographical information rather than answering with “gut reactions” or
inferring from usual or recent behavior (Means et al., 1992). Respondents were paid $10 for
completing the survey to maximize response rates. Upon completion of the survey, respondents
were reminded that they would be re-contacted in nine months to complete a follow-up survey,
for which they were also paid $10.
Measures
Many variables were used to address the research questions and hypotheses. All
questions except for race, age, and the city of residence were asked at both waves of data
collection.
Independent variables. Disaster exposure was measured by city location before
Hurricane Katrina made landfall (Memphis or New Orleans). Alternatively, disaster severity
was considered the independent variable when the sample was restricted to New Orleans
residents only. Disaster severity was measured using a modified version of an 11-item hurricane
exposure checklist (Brodie, Weltzien, Altman, Blendon, & Benson, 2006). Items were modified
to correspond with Katrina-specific exposures such as being evacuated to the Super Dome or
Convention Center. A total exposure score was created by summing all items (range of 0-11)
and was categorized into four levels: no events, one event, two events, and three or more events.
Mediators. PTSD and depressive symptomatology, which were the hypothesized
mediators, were measured using Breslau’s Short Screening Scale for PTSD and Center for
Epidemiologic Studies Depression Scale (CES-D), respectively (Breslau, Peterson, Kessler, &
Schultz, 1999; Radloff, 1977). Breslau’s Short Screening Scale for PTSD is comprised of seven
dichotomous items based on the PTSD section of the National Institute of Mental Health
Diagnostic Interview Schedule for DSM-IV, and the World Health Organization Composite
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International Diagnostic Interview, version 2.1. A cut-off score of four represents a positive
screen for PTSD (80% sensitivity, 97% specificity; Breslau et al., 1999). This instrument
demonstrates high test-retest reliability (r=.84; Kimerling et al., 2006) and construct validity,
which is evidenced by a high correlation with PTSD diagnosis based on the structured clinical
interview for PTSD (Clinician-Administered PTSD Scale; Breslau et al., 1999; Kimerling et al.,
2006). In this sample, scores on the Breslau’s Short Screening Scale for PTSD were reliable at
both time points (α=.80 and α=.80, respectively), and moderately correlated across time (r=.47).
The CES-D consists of twenty questions that measure cognitive, affective, behavioral,
and somatic symptoms of depression (Radloff, 1977). CES-D scores range from zero to 60, and
a score of 16 or higher has excellent sensitivity and specificity to identify individuals at risk for
clinical depression (Lewinsohn, Seeley, Roberts, & Allen, 1997). The inter-item reliability for
the CES-D in this sample was very high at Wave I (α=.91) and declined at Wave II (α=.77).
Last, CES-D scores were moderately correlated across time (r=.48).
Dependent variables. There were numerous outcome variables. Current smoking status
was measured by asking participants to identify whether they smoked any cigarettes in the past
month. This question was asked for three distinct time frames. The first one retrospectively
assessed smoking status a month before Hurricane Katrina. The second assessed past month
smoking status at Wave I, and the last one assessed past month smoking status at Wave II.
Participants who reported smoking every day were considered “daily smokers”; participants who
reported smoking “some days” were considered “occasional smokers”; and participants who
reported not smoking in the past month were “former smokers.” These variables were used to
create two outcome variables for analyses, relapsers and quitters, respectively. Relapsers were
current smokers who reported being former smokers the month before Hurricane Katrina or were
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former smokers at Wave I but reported being an occasional or daily smoker at Wave I or Wave
II. Quitters were former smokers who reported being current smokers the month before
Hurricane Katrina or were current smokers at Wave I but reported being a former smoker at
Wave I or Wave II. There were very few relapsers (N=75.77 and N=25.32, respectively) and
quitters (N=106.47 and N=87.30, respectively) at Wave I and Wave II. Therefore, to increase
statistical power, both waves were combined (N=101.09 and N=193.77, respectively).
Nicotine dependence was measured using the Fagerstrom Test for Nicotine Dependence
(FTND; Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991). FTND is a six-item measure
that assesses the pharmacological dimensions of nicotine addiction, specifically smoking patterns
and morning smoking. These two dimensions represent the smoker’s desire to maintain nicotine
levels at a certain threshold, and to restore nicotine levels to that threshold after nighttime
abstinence, respectively (Haddock, Lando, Klesges, Talcott, & Renaud, 1999; Radzius et al.,
2003). An FTND score of 6 or higher identifies smokers with high nicotine dependence and has
been shown to be negatively associated with 8 and 31-day smoking abstinence (Courvoisier &
Etter, 2010). The inter-item reliability for the FTND in the present study was moderate at Wave
I (α=.59) and declined at Wave II (α=.57), which is consistent with other studies that reported the
limited inter-item reliability of this measure (Haddock et al., 1999; Radzius et al., 2003). Last,
FTND scores were moderately correlated across time (r=.65).
For current smokers only, average daily cigarette intake was measured by asking
participants about how many cigarettes they smoked per day in the past 30 days. This question
was asked for three distinct times. The first one retrospectively assessed the daily number of
cigarettes smoked the month before Hurricane Katrina. The second assessed the daily number of
cigarettes smoked in the past month at Wave I, and the last one assessed the daily number of
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cigarettes smoked in the past month at Wave II. The questions were used to create difference
scores, which represented the change in the daily number of cigarettes smoked since Hurricane
Katrina. These scores were created (1) by subtracting the number of cigarettes smoked daily a
month before Hurricane Katrina from the current number of cigarettes smoked daily at Wave I,
and (2) by subtracting the current number of cigarettes smoked daily at Wave I from the current
number of cigarettes smoked daily at Wave II.
Many questions asked about alcohol use. The first question asked whether the participant
had at least one drink of any alcoholic beverage such as beer, wine, a malt beverage, or liquor in
the past 30 days. Next, participants were asked to provide the number of days in the past 30 days
they had at least one drink of any alcoholic beverage. Participants were asked to specify whether
that number was a weekly or monthly estimate. Last, participants were asked on the days which
they drank how many drinks they consumed. Their responses were used to determine the
average number of alcoholic drinks consumed daily for each participant. Specifically, the
average number of alcoholic drinks consumed daily was measured by multiplying the number of
alcoholic drinks a participant consumed on the days they drank by the number of sessions (per
week or month) participants reported consuming at least one alcoholic drink. This product was
then divided by the number 7 or 30, which represented the number of days in a week or month,
respectively. Because these questions were asked retrospectively at Wave I (before Hurricane
Katrina), and at Wave I and Wave II, difference scores were created to assess the change in the
average number of alcoholic drinks consumed daily since Hurricane Katrina. These scores were
created (1) by subtracting the average number of alcoholic drinks consumed daily a month before
Hurricane Katrina from the average number of alcoholic drinks consumed daily at Wave I, and
(2) by subtracting the average number of alcoholic drinks consumed daily at Wave I from the
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average number of alcoholic drinks consumed daily at Wave II. Last, heavy drinking was
measured by asking how many times in the past 30 days the participants had five or more drinks
in one session. This question was also for three distinct time frames, and difference scores were
also created using the same procedures described previously.
Effect modifiers. Effect modifiers (also referred to as moderators or statistical
interactions) included perceived social support and mental health status before Hurricane
Katrina. Perceived social support before Hurricane Katrina was measured using items from the
Medical Outcomes Study Social Support scale (Sherbourne & Stewart, 1991): “how often was
someone available to …” (1) “help you if you were confined to bed?”; (2) “help give you good
advice about a crisis?”; (3) “love you and make you feel wanted?”; and (4) “do something
enjoyable with?”. Responses included “none,” “some,” “most,” and “all the time.” All
questions were prefaced with “30 days before Katrina…” to measure social support before
Hurricane Katrina. The inter-item reliability of the scale was high (α=.80), and the total score
was averaged, with higher scores indicating more perceived social support (min=0 and max=4).
Last, mental health status before Hurricane Katrina was measured using a question from the
Short-Form Health Survey (SF-36), which asked “during the last 30 days before Katrina, for how
many days was your mental health not good”. Participants reported their number of days of
spent with poor mental health (min=0 and max=30). Both variables represent risk and protective
factors that may magnify or weaken the effect of disaster exposure on mental health and smoking
outcomes.
Confounders. Age, gender, race, employment status, household income, and education
were all considered potential confounders. Participants self-reported their age and gender. Race
was also measured by self-report; the first question asked the participant to identify whether they
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were of Hispanic or Latin descent. The second question asked participants to identify their racial
group, and were given the following options: “Hispanic (Latino),” “Black,” “White,” “Asian,” or
“Some other background.” Participants who selected “Some other background” specified their
racial background using an open-ended response. Participants who reported being of Hispanic or
Latin descent, regardless of their self-reported racial background, were treated as “Hispanic.”
The number of Hispanics or Latinos (N=60), Asians (N=12), and participants of other racial
backgrounds (N=40) were quite low in this sample; therefore, these participants were designated
as “Other minorities,” and compared alongside participants who identified as “Non-Hispanic
Black” or “Non-Hispanic White.”
Employment status was measured by asking participants whether they had a paid job of
any kind. Annual household income was assessed by asking participants a stem question, and
then follow-up questions based on their responses (see Figure 3). This decision tree ultimately
led to a range of participant income levels starting at “less than $20,000” and increased by
$20,000 increments to “greater than $100,000”. Household income was categorized into five
levels, which were the following: “less than $20,000”, “$20,000–$40,000”, “$40,000–$80,000”,
and “more than $80,000”. The fifth category was comprised of participants who refused to
report their household income at Wave I and II (N=314.16 and N=129.45, respectively). Last,
participants were asked to report their highest level of education, which included “no schooling,”
“1-4 years,” “5-8 years,” “some high school,” “completed technical school instead of high
school,” “completed high school,” post-high school, business or trade school,” “1-3 years of
college,” “completed college,” “completed advanced degree,” and “refused”. Education was
categorized into four levels: “did not complete high school,” completed high or technical
school,” “some post-high school education,” and “college graduate.”
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Greater or
less than
$60,000?

"Is your total annual household
income...

Greater
than
$60,000

Less than
$60,000

Participant response

"Is it...

Under
$20,000

Between
$20,000
and
$40,000

or Over
$40,000?

Under
$80,000

Between
$80,00
and
$100,000

Over
$100,000

Overall participant income response
categories and prevalence

1
< $20,000

2
$20,000$40,000

3
$40,000$60,000

4
$60,000$80,000

5
$80,000$100,000

6
> $100,000

Figure 3. Self-Reported Annual Household Income
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Statistical analyses
Samples from Memphis and New Orleans contained more Whites, females, and were
slightly older than the area population distribution according to the 2000 U.S. census. Thus, the
sample was weighted for race, sex, and age in each analysis to the known population (Kalton &
Flores-Cervantes, 2003).
Preliminary analyses. First, descriptive statistics, which included means, standard
deviations, frequencies, and percentages, were calculated for all variables included in the
primary analyses. Missing values for each variable were not included in these calculations and
were reported separately. Second multivariable logistic regressions assessed the comparability
of the New Orleans and Memphis samples according to participants’ sociodemographics at Wave
I and Wave II of data collection. Third, another set of multivariable logistic regression analyses
determined the sociodemographic characteristics of dropouts at Wave II. The first multivariable
logistic regression examined these associations using the full sample, and the second and third
logistic regression models stratified the sample by the city of residence (Memphis and New
Orleans). The samples were stratified to determine whether differential dropout occurred within
Memphis or New Orleans. Discriminatory power, which was measured using Tjur R2 (2009),
was calculated for every multivariable logistic regression model. Tjur R2 represents the
difference in the average of event probabilities between participants who experienced the event
and those who do not—values range from 0 (no discriminatory power) to 1 (perfect
discriminatory power). All analyses were completed in Statistical Analysis System (SAS; SAS
Institute, 2005) 9.4 using PROC SURVEYLOGISTIC to account for survey design. Compared
to SAS procedures that assume the data comes from a simple random sample, SURVEY
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procedures produce more correct estimates of variances and standard errors for study designs
that involve clustering or weighting (Cassell, 2006).
Research question 1. First, multiple multivariable logistic regressions were conducted
to assess psychological characteristics of dropouts at Wave II. These analyses included only
participants who reported ever experiencing a traumatic event at Wave I (N=1009). Participants
who did not report a traumatic event were excluded because they were not required to complete
Breslau’s Short Screening Scale for PTSD. Discriminatory power, which was measured using
Tjur R2 (2009), was calculated for every multivariable logistic regression model. These analyses
were completed in SAS 9.4 using PROC SURVEYLOGISTIC (Cassell, 2006; SAS Institute,
2005).
The primary analyses were completed using path analysis in Mplus software, and
unstandardized parameter estimates were derived using maximum likelihood with robust
standard errors (MLR) to adjust for violations of normality and account for missing data. The
model tested (Figure 4) was constructed based on differences identified in the analyses
demonstrating the comparability of the sample across waves. Depression and PTSD were
analyzed as continuous and categorical outcomes (referred to as depression and posttraumatic
stress when treated as continuous outcomes), and the analyses included only participants who
reported a traumatic event at Wave I or Wave II (N=1161) for reasons described previously.
Sensitivity analyses were conducted to see if the pattern of results changed if all participants
were included. This approach and hypothesized model were retained even when restricting the
sample to individuals who lived in New Orleans only. Multiplicative interactions, which were
mean centered, were manually removed (p≥.05) in a stepwise fashion, and significant
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interactions were decomposed using simple slopes or spotlight analyses (Bauer & Curran, 2005;
Rogosa, 1980).
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Figure 4. A conceptual model illustrating the conditional effects of hurricane exposure on postdisaster depression and post traumatic
stress severity.
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The final specified model, which did not include nonsignificant interactions, was
evaluated for model fit according to the (1) model chi-square

; Hooper, Coughlan, & Mullen,

2008), (2) Steiger-Lind root mean square error of approximation (RMSEA; δ; Steiger, 1990), (3)
Bentler comparative fit index (CFI;

; Bentler, 1990), and (4) standardized root mean square

residual (SRMR; Schermelleh et al., 2003). These fit indices were selected because these were
the most widely accepted assessments for determining the appropriateness of the proposed model
for the observed data. The model chi-square is a “badness-fit-index” because higher values
indicated poorer fit to the observed data, whereas a

score of 0 indicates a model with perfict

fit. This test retains the model with the most degrees of freedom and the lowest

(i.e. the most

parsiomonous model; Hooper et al., 2008). RMSEA approximates a noncentral chi-square
distribution, which assumes there is no model with perfect a fit, and penalizes complex models.
RMSEA scores (ε) measure the error of approximation, which is the discrepancy between the
model’s covariance matrix and the population’s covariance matrix, and higher scores indicate
more error of approximation. Moreover, RMSEA scores include 90% confidnce interverals to
account for the uncertainty associated with it’s point estimate (Steiger, 1990). The CFI is a
member of the comparative fit indices and compares the proposed model to a baseline or
independence model, which is a model that assumes no covariances within the population among
the observed variables, and higher values represent a model with a better fit compared to the
baseline model (Bentler, 1990). Last, the SRMR is based on converting the sample and
predicted covariance matrices into correlation matrices and comparing the two for discrepancies.
Lower SRMR scores indicate better fit (Schermelleh et al., 2003).
These fit indices should be interpreted together to gain a comprehensive understanding of
the appropriateness of the proposed model for the observed data. Each test accounts for the
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weaknesses of the other, which provides stronger evidence for the appropriateness of a model
compared to a single test alone. The published rules for interpreting fit indices were strictly
adhered to; specifically, the minimum scores for model acceptance using CFI scores are .90 or
higher (Bentler, 1990). Also, RMSEA scores less than .05, with the upper bound of the 90%
confidence interval less than .10 and the lower bound less than .05, indicating good model fit, or
SRMR scores less than .08, also indicate good model fit (Schermelleh et al., 2003; Steiger,
1990). A nonsignificant chi-square for the model chi-square test suggests a model with a good
fit (Hooper et al., 2008). Importantly, these fit indices were only applied to models with
continuous outcomes (i.e., depression severity and posttraumatic stress).
Research question 2. First, multiple multivariable logistic regressions were conducted
to assess the smoking behavior of dropouts at Wave II. The analyses included only participants
who reported a traumatic event at Wave I (N=1009) for reasons described previously.
Discriminatory power, which was measured using Tjur R2 (2009), was calculated for every
multivariable logistic regression model. These analyses were completed in SAS 9.4 using PROC
SURVEYLOGISTIC (Cassell, 2006; SAS Institute, 2005).
The primary analyses were divided into two parts. The first set of analyses investigated
whether hurricane exposure was associated with postdisaster relapse and quitting cigarette
smoking, and determined whether postdisaster depression and posttraumatic stress were
pathways to postdisaster relapse and quitting cigarette smoking. These analyses were completed
using conditional process analysis in Mplus (version 7.4) software, and unstandardized
parameter estimates were derived using weighted least squares means and variance adjustment
(WLSMV) to account for the mixture of continuous and categorical endogenous variables and
adjust missing data and minor violations of normality.
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The tested model (Figure 5) included only participants who reported a traumatic event at
Wave I or II from Memphis and New Orleans (N=1161) for reasons described previously.
Sensitivity analyses were conducted to see if the pattern of results changed if all participants
were included. This approach and hypothesized model were retained even when restricting the
sample to individuals who lived in New Orleans only. Parameter estimates for indirect effects
and standard errors were estimated using the “Model Indirect” command in MPlus (Muthén &
Muthén, 2010), and multiplicative interactions, which were mean centered, were manually
removed (p≥.05) in a stepwise fashion, and significant interactions were decomposed using
simple slopes or spotlight analyses (Bauer & Curran, 2005; Rogosa, 1980).
The final model, which did not include non-significant interactions, was evaluated for
model fit according to the (1) model chi-square

; Hooper, Coughlan, & Mullen, 2008), (2)

Steiger-Lind root mean square error of approximation (RMSEA; δ; Steiger, 1990), (3) Bentler
comparative fit index (CFI;

; Bentler, 1990), and (4) weighted root mean square residual

(WRMR; Muthén & Muthén, 2010; Yu & Muthén, 2002). All fit indices except WRMR were
explained previously. WRMR is used when variables are measured on different scales or have
unequal variances, and is especially suitable for analyses that included a mixture of categorical
and continuous outcome variables. WRMR scores less than 1 indicate good model fit (Muthén
& Muthén, 2010; Yu & Muthén, 2002).
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Figure 5. A conceptual model illustrating the conditional effects of hurricane exposure on postdisaster smoking behavior.
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The second part of the analyses involved investigating whether disaster exposure was
associated with postdisaster nicotine dependence and the change in daily cigarette smoking, and
determined whether postdisaster depression and posttraumatic stress were pathways to these
postdisaster outcomes. These analyses were also completed using conditional process analysis in
Mplus (version 7.4) software, and unstandardized parameter estimates were derived using MLR
to account for missing data and minor violations of normality. The tested model (Figure 6)
included only participants who were current smokers throughout the entire study period (N=429).
The sample was restricted to this group to ascertain accurate estimates of cigarettes smoked and
nicotine dependence since Hurricane Katrina; including smokers who quit or relapsed after
Hurricane Katrina would bias estimates of escalation and nicotine dependence. Former smokers
did not have to complete questions that assessed nicotine dependence or the number of cigarettes
smoked daily, therefore, these participants were also excluded from the analyses. This approach
and hypothesized model were retained even when restricting the sample to individuals who lived
in New Orleans only. Parameter estimates for indirect effects and standard errors were estimated
using the “Model Indirect” command in MPlus (Muthén & Muthén, 2010), and multiplicative
interactions, which were mean centered, were manually removed (p≥.05) in a stepwise fashion,
and significant interactions were decomposed using simple slopes or spotlight analyses (Bauer &
Curran, 2005; Rogosa, 1980). The final specified model, which did not include non-significant
interactions, was evaluated for model fit according to the (1) model chi-square

; Hooper,

Coughlan, & Mullen, 2008), (2) Steiger-Lind root mean square error of approximation (RMSEA;
δ; Steiger, 1990), (3) Bentler comparative fit index (CFI;

; Bentler, 1990), and standardized

root mean square residual (SRMR; Schermelleh et al., 2003).
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Figure 6. A conceptual model illustrating the conditional effects of hurricane exposure on postdisaster smoking behavior.
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Research question 3. First, multiple multivariable logistic regressions were conducted
to assess whether there were differences in alcohol use among participants who dropped out and
participants who remained in the study. These analyses included only participants who reported
a traumatic event at Wave I (N=1009). Discriminatory power, which was measured using Tjur
R2 (2009), was calculated for every multivariable logistic regression model. These analyses
were completed in SAS 9.4 using PROC SURVEYLOGISTIC (Cassell, 2006; SAS Institute,
2005).
The primary involved investigating whether disaster exposure was associated with
postdisaster alcohol use, and determined whether postdisaster depression and posttraumatic
stress were pathways to alcohol use. These analyses were completed using conditional process
analysis in Mplus (version 7.4) software, and unstandardized parameter estimates were derived
using MLR to account for missing data and minor violations of normality.
The tested model (Figure 7) included only participants who reported a traumatic event at
Wave I or II from Memphis and New Orleans (N=1161), for reasons described previously.
Sensitivity analyses were conducted to see if the pattern of results changed if all participants
were included or if only long-term drinkers were included (i.e., participants who were drinkers
throughout the entire study period, specifically before Hurricane Katrina and past 30 days at
Wave I and Wave II). This approach and hypothesized model were retained even when
restricting the sample to individuals who lived in New Orleans only. Parameter estimates for
indirect effects and standard errors were estimated using the “Model Indirect” command in
MPlus (Muthen & Muthen, 2010), and multiplicative interactions, which were mean centered,
were manually removed (p≥.05) in a stepwise fashion, and significant interactions were
decomposed using simple slopes or spotlight analyses (Bauer & Curran, 2005; Rogosa, 1980).
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The final specified model, which did not include non-significant interactions, was evaluated for
model fit according to the (1) model chi-square

; Hooper, Coughlan, & Mullen, 2008), (2)

Steiger-Lind root mean square error of approximation (RMSEA; δ; Steiger, 1990), (3) Bentler
comparative fit index (CFI;

; Bentler, 1990), and standardized root mean square residual

(SRMR; Schermelleh et al., 2003).
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Figure 7. A conceptual model illustrating the conditional effects of hurricane exposure on postdisaster alcohol use.
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CHAPTER 4: RESEARCH FINDINGS
This dissertation addressed many research questions and hypotheses and the findings that
emerged from the data provided some evidence for the effect of disaster exposure on postdisaster
depression and PTSD, and the indirect and direct effects of disaster exposure on postdisaster
smoking and alcohol consumption. A descriptive summary of the findings can be found in
Table 2. Below, all findings from the dissertation are described in detail.
Sample comparability
During Wave I, 1,531 eligible participants were contacted in New Orleans, of whom
1,003 (65.5%) participated and completed the interview. In Memphis, 1,141 eligible participants
were contacted, and 1,001 (87.8%) participated. Tables 3, 4, and 5 provide sociodemographic,
psychosocial, and behavorial information about participants from Memphis and New Orleans at
Wave I and Wave II, and Table 6 documented sociodemographic differences between
participants from these two cities at Wave I and Wave II. At Wave I, Black participants,
compared to White participants, had lower odds of living in New Orleans (OR=0.73 [95%
CI=0.56, 0.95]). Also, participants without a high school degree, compared to college graduates,
had higher odds of living in New Orleans (OR=1.97 [95% CI=1.28, 3.04]). Further, participants
with a household income between 40,000 and $80,000, compared to those with a household
income above $80,000, had higher odds of living in New Orleans (OR=1.76 [95% CI=1.25,
2.48]). Participants from New Orleans and Memphis were not significantly different regarding
sex (p=.66), age (all p-values ≥.22), and employment status (p=.71), and the full model had very
little explanatory power (Tjur’s R2=.03). At Wave II, participants from New Orleans and
Memphis were no longer significantly different regarding race (all p-values ≥.07), education (all
p-values ≥.52), and household income (p-values ≥.18), and were still similar in sex (p=.55), age
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(all p-values ≥.35), and employment status (p=.32). Further, the multivariable logistic model for
Wave II had the same explanatory power as the model for Wave I (Tjur’s R2=.03). These
finding suggested that the Wave I sample was less comparable than the sample at Wave II, and
dropout may have accounted for the similarity between samples that emerged at Wave II.
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Table 2 A descriptive summary of findings of the effects of disaster exposure on postdisaster smoking and alcohol consumption
Hypothesis
Comments
Research question 1: Does disaster exposure predict postdisaster depression and PTSD?
1. Persons exposed to a

disaster, compared to those
unexposed, will report more
depressive and

posttraumatic stress
symptomatology and will
be more likely to have a
probable depression and

PTSD.

Exposure to Hurricane Katrina as well as the severity of exposure increased depression
severity and the overall risk for probable depression nine months after Hurricane Katrina.
Eighteen months later, people who were exposed to Hurricane Katrina were still more
depressed than people who were not exposed to the hurricane, but the effect of disaster
exposure on depression severity weakened.
Though the overall risk for probable depression eighteen months later was not statistically
significant, the risk of probable depression was still higher among people exposed to
Hurricane Katrina compared to those who were not.



Disaster exposure severity was not associated with depression severity or the overall risk of
probable depression eighteen months after Hurricane Katrina.



Exposure to Hurricane Katrina was associated with posttraumatic stress and the overall risk of
probable PTSD nine months later, but there was no discernable effect of disaster exposure on
posttraumatic stress or probable PTSD eighteen months later.



Nine months after Hurricane Katrina, posttraumatic stress and the risk for probable PTSD was
higher among participants who reported more exposure to hurricane-related events than
participants who reported no exposure to hurricane-related events.



Disaster exposure severity was not associated with posttraumatic stress or probable PTSD
eighteen months after Hurricane Katrina.
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Table 2 (Continued)
Hypothesis
2. Preexisting psychological

distress will further increase
depressive and
posttraumatic stress
symptomatology after
disaster exposure.


3. Preexisting perceived social
support will protect against
an increase in depressive
and posttraumatic stress
symptomatology after
disaster exposure.

Comments
Eighteen months after Hurricane Katrina, depression severity was higher among particpants
from New Orleans with poor mental health than people from Memphis with poor mental
health. Among those who reported very few days of poor mental health, there was no
difference in depression severity between particpants from Memphis and New Orleans.
Eighteen months after Hurricane Katrina, posttraumatic stress was substantially higher among
individuals with very few days spent with poor mental health and who were exposed to two
hurricane related events compared to no events. However, among those who reported many
days spent with poor mental health, there was no difference in posttraumatic stress between
participants exposed to two hurricane related events and no events.



Even after taking disaster exposure and severity into account, the number of days spent with
poor mental health before Hurricane Katrina increased depression severity and posttraumatic
stress and increased the risk for probable depression and PTSD nine months after Hurricane
Katrina.




This direct effect vanished eighteen months after Hurricane Katrina.
Nine months after Hurricane Katrina, low perceived social support was associated with an
increase in posttraumatic stress among participants exposed to one Hurricane related event
compared to no events, and high social support was associated with a decrease in
posttraumatic stress among participants exposed to one Hurricane related event compared to
no events.



Nine months after Hurricane Katrina, low perceived social support was associated with an
increase in the overall risk for probable PTSD, and high perceived social support was
associated with a decrease in the risk for probable PTSD among participants exposed to one
hurricane-related event compared to no events.



Eighteen months after Hurricane Katrina, low perceived social support decreased
posttraumatic stress among participants who were exposed to one hurricane-related event
compared to no events.
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Table 2 (Continued)
Hypothesis




Comments
Independent of disaster exposure and severity, perceived social support was associated with a
decrease in depression severity and posttraumatic stress, and was associated with a decrease in
the risk for probable depression and PTSD nine months after Hurricane Katrina.
Perceived social support was no longer associated with these outcomes eighteen months later.

Research question 2: Does depressive and posttraumatic stress symptomatology predict postdisaster smoking behavior?
1. Disaster exposure will
directly increase the risk of
relapse and increase
nicotine dependency and
cigarette consumption

2. An increase in postdisaster
depressive and
posttraumatic stress
symptomatology will
increase the risk of relapse
and increase nicotine
dependency and cigarette
consumption.



Exposure to Hurricane Katrina increased the risk of smoking relapse after Hurricane Katrina,
and the severity of that exposure further increased the risk of smoking relapse.



Exposure to Hurricane Katrina also increased the probability of smoking cessation, and
participants who reported more exposure had a higher probability of smoking cessation
compared to participants who reported less exposure.



Exposure to Hurricane Katrina increased both nicotine dependence and cigarette consumption
eighteen months after Hurricane Katrina.



Among those who experienced a traumatic event, depression, not posttraumatic stress,
increased the probability of smoking relapse, but among everyone in the sample,
posttraumatic stress, not depression, increase the probability of smoking relapse.



Depression severity, not posttraumatic stress, was associated with an increase in nicotine
dependency eighteen months after Hurricane Katrina.



There was no evidence that depression and posttraumatic stress increased postdisaster
cigarette consumption eighteen months after Hurricane Katrina.
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Table 2 (Continued)
Hypothesis
3. Disaster exposure will
indirectly increase the risk
of relapse and increase
nicotine dependency and
cigarette consumption
through postdisaster
depressive and
posttraumatic stress
symptomatology

Comments


The pathways seem to be affected more by the severity of exposure to the disaster, with the
magnitude of the posttraumatic stress and depression pathways increasing as the number of
hurricane-related events increased.



There was no evidence that depression severity served as a pathway or mechanism to an
increase in postdisaster nicotine dependence. Depression severity only served as a
mechanism to increase postdisaster nicotine dependence when participants were more
severely exposed to the disaster.

4. Preexisting psychological

distress will further increase
the direct and indirect effect
of disaster exposure on
postdisaster smoking

behavior.
5. Preexisting perceived social
support will decrease the
direct and indirect effect of
disaster exposure on
postdisaster smoking
behavior.

The depression pathway was affected by poor mental health before the hurricane. Participants
with the poorest mental health had the highest risk of smoking relapse through the depression
pathway.
Poor mental health was not associated with relapse.



The posttraumatic stress pathway was affected by perceived social support. Specifically, the
posttraumatic stress pathway to smoking relapse after Hurricane Katrina was not present for
participants with high levels of perceived social support but was present among participants
with low levels of perceived social support.



Perceived social support was not associated with relapse.
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Table 2 (Continued)
Hypothesis

Comments

Research question 3: Does depressive and posttraumatic stress symptomatology predict postdisaster alcohol use?
1. Disaster exposure will
directly increase
postdisaster alcohol
consumption.



Disaster exposure did not affect alcohol consumption nine or eighteen months after Hurricane
Katrina

2. An increase in postdisaster
depressive and
posttraumatic stress
symptomatology will
increase postdisaster
alcohol consumption.



Depression severity and posttraumatic stress were not significant predictors of daily alcohol
consumption, but depression severity was a significant predictor of heavy drinking, however,
with opposite effects. Specifically, depression severity—measured at Wave I—decreased the
number of heavy drinking sessions reported eighteen months after Hurricane Katrina, and
depression severity—measured at Wave II—increased heavy drinking sessions.

3. Disaster exposure will
indirectly increase the risk
of relapse of alcohol
consumption through
postdisaster depressive and
posttraumatic stress
symptomatology.



Depression severity served as a pathway to heavy drinking, but this pathway had opposite
effects. Disaster exposure decreased heavy drinking eighteen months after Hurricane Katrina
through the depression pathway measured at Wave I. This pathway was stronger among
participants who reported more exposure to Hurricane Katrina. In contrast, disaster exposure
increased heavy drinking through depression severity measured at Wave II. However, this
pathway was not affected by the severity of exposure.



There was no posttraumatic stress pathway.

4. Pre-existing psychological

distress will further increase
the direct and indirect effect
of disaster exposure on

postdisaster alcohol use.

Poor mental health before Hurricane Katrina increased the number of alcoholic drinks
consumed daily eighteen months after Hurricane Katrina.
Poor mental health was not associated with the change in the number of heavy drinking
sessions after Hurricane Katrina
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Table 2 (Continued)
Hypothesis
5. Pre-existing perceived

social support will decrease
the direct and indirect effect
of disaster exposure on

postdisaster alcohol use.

Comments
Perceived social support before Hurricane Katrina decreased the number of alcoholic drinks
consumed daily eighteen months after Hurricane Katrina
Perceived social support was not associated with the change in the number of heavy drinking
sessions after Hurricane Katrina

Table 3 Sociodemographic characteristics of participants at Wave I and Wave II (weighted estimates)
Wave I
Wave II
Total
Memphis
New Orleans
Total
Memphis
(N=2003.77)
(n=1000.85)
(n=1002.92)
(N= 918.34)
(n= 495.00)
Sex
Males
954.82
483.30
471.52
393.76
216.86
(47.65%)
(48.29%)
(47.01%)
(42.88%)
(43.81%)
Females
1048.95
517.55
531.40
524.58
278.14
(52.35%)
(51.71%)
(52.99%)
(57.12%)
(56.19%)
Race†
Non-Hispanic Whites
1028.55
489.46
539.09
542.75
300.24
(51.54%)
(48.98%)
(54.11%)
(59.39%)
(60.84%)
Non-Hispanic Blacks
805.30
421.95
383.36
317.54
172.77
(40.35%)
(42.22%)
(38.48%)
(34.75%)
(35.01%)
Other minorities
161.83
87.90
73.93
53.59
20.45
(8.11%)
(8.80%)
(7.42%)
(5.86%)
(4.14%)
Missing
8.09
1.55
6.55
4.46
1.55
Age
18-34
718.67
373.26
345.41
221.12
128.41
(35.87%)
(37.29%)
(34.44%)
(24.08%)
(25.94%)
35-60
1028.68
508.22
520.46
528.18
281.45
(51.34%)
(50.78%)
(51.89%)
(57.51%)
(56.86%)
61-75
256.42
119.38
137.05
169.04
85.14
(12.80%)
(11.93%)
(13.66%)
(18.41%)
(17.20%)
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New Orleans
(n=423.34)
176.89
(41.79%)
246.45
(58.21%)
242.51
(57.68%)
144.8
(34.43%)
33.1
(7.88%)
2.91
92.71
(21.90%)
246.74
(58.28%)
83.90
(19.82%)

Table 3 (Continued)

Education
No HS degree
HS grad. or equivalent
Some post-HS ed.
College grad.
Missing
Household income
> $20,000
$20,000–$40,000
$40,000–$80,000
> $80,000
Refused to answer

Total
(N=2003.77)

Wave I
Memphis
(n=1000.85)

New Orleans
(n=1002.92)

Total
(N= 918.34)

Wave II
Memphis
(n= 495.00)

New Orleans
(n=423.34)

341.97
(17.18%)
607.39
(30.51%)
631.70
(31.73%)
409.96
(20.59%)
12.76

127.39
(12.82%)
331.59
(33.37%)
332.63
(33.47%)
202.19
(20.35%)
7.05

214.58
(21.52%)
275.80
(27.66%)
299.07
(29.99%)
207.76
(20.83%)
5.71

107.82
(11.74%)
249.63
(27.18%)
320.87
(34.94%)
2)40.02
(26.14%)

48.65
(9.83%)
140.85
(28.45%)
176.74
(35.70%)
128.76
(26.01%)

59.17
(13.98%)
108.79
(25.70%)
144.13
(34.05%)
111.26
(26.28%)

352.93
(17.61%)
500.16
(24.96%)
453.99
(22.66%)
382.54
(19.09%)
314.16
(15.68%)

164.79
(16.47%)
266.66
(26.64%)
187.71
(18.75%)
205.41
(20.52%)
176.29
(17.61%)

188.14
(18.76%)
233.50
(23.28%)
266.28
(26.55%)
177.13
(17.66%)
137.87
(13.75%)

163.43
(17.80%)
212.20
(23.11%)
205.31
(22.36%)
207.95
(22.64%)
129.45
(14.10%)

75.98
(15.35%)
119.78
(24.20%)
100.10
(20.22%)
121.15
(24.47%)
77.99
(15.76%)

87.45
(20.66%)
92.41
(21.83%)
105.22
(24.85%)
86.81
(20.51%)
51.46
(12.16%)

Unemployed
No

1311.25
660.50
650.76
541.04
306.34
234.70
(65.55%)
(66.06%)
(65.04%)
(58.91%)
(61.89%)
(55.44%)
Yes
689.18
339.32
349.86
377.31
188.66
188.64
(34.45%)
(33.94%)
(34.96%)
(41.09%)
(38.11%)
(44.56%)
Missing
3.34
1.03
2.31
†
Hispanics or Latinos (N=60), Asians (N=12), and participants of other racial backgrounds (N=40) were designated as “Other
minorities.”
65

Table 4 Psychological characteristics of participants at Wave I and Wave II (weighted estimates)
Wave I
Total
Memphis
New Orleans
Total
(N=2003.77) (n=1000.85) (n=1002.92)
(N=918.34)
2.42
2.37
2.47
2.43
Social support 30 days before
a
(0.78)
(0.82)
(0.75)
(0.70)
Hurricane Katrina
Social support in the past 30 daysb
2.32
2.33
2.31
2.33
(0.78)
(0.78)
(0.78)
(0.70)
Number of days spent with poor
4.22
5.01
3.43
4.12
mental health 30 days before
(9.02)
(9.85)
(8.03)
(8.11)
Hurricane Katrina
Number of days spent with poor
7.14
5.11
9.16
5.94
c
mental health in the past 30 days
(11.05)
(9.57)
(12.01)
(9.20)
Depression severity in the past
13.79
11.88
15.70
11.89
d
week
(12.31)
(11.13)
(13.11)
(10.75)
Probable depression in the past week
No
1308.72
710.26
598.46
657.09
(65.33%)
(71.00%)
(59.67%)
(71.55%)
Yes
694.63
290.17
404.46
261.26
(34.67%)
(29.00%)
(40.33%)
(28.45%)
Missing
0.42
0.42
Posttraumatic stresse
3.17
3.12
3.21
3.09
(2.22)
(2.26)
(2.18)
(2.04)
Lifetime probable PTSDf
No
544.72
255.19
289.53
221.52
(55.14%)
(55.63%)
(54.72%)
(56.78%)
Yes
443.12
203.55
239.56
168.62
(44.86%)
(44.37%)
(45.28%)
(43.22%)
Missing
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Wave II
Memphis
(n=495.00)
2.43
(0.70)
2.38
(0.66)
4.69
(8.63)

New Orleans
(n=423.34)
2.42
(0.69)
2.27
(0.74)
3.45
(7.42)

4.82
(8.33)
10.01
(8.98)

7.25
(9.98)
14.1
(12.19)

378.67
(76.50%)
116.33
(23.50%)

278.42
(65.77%)
144.93
(34.23%)

2.93
(1.96)

3.24
(2.11)

114.65
(60.33%)
75.39
(39.67%)

106.87
(53.41%)
93.23
(46.59%)

Table 4 (Continued)
Wave I
Total
Memphis
(N=2003.77) (n=1000.85)
Hurricane Katrina-Related PTSDg
No
Yes

144.16
(57.47%)
106.67
(42.53%)

7.05
(35.60%)
12.75
(64.40%)

Missing
Disaster exposure severity
None

New Orleans
(n=1002.92)

Total
(N=918.34)

Wave II
Memphis
(n=495.00)

New Orleans
(n=423.34)

137.11
(59.35%)
93.92
(40.65%)

40.48
(48.81%)
42.46
(51.19%)

3.05
(57.86%)
2.22
(42.14%)

37.43
(48.19%)
40.24
(51.81%)

387.79
n/a
387.79
170.06
n/a
170.06
(38.67%)
(38.67%)
(40.17%)
(40.17%)
One event
229.17
n/a
229.17
99.77
n/a
99.77
(22.85%)
(22.85%)
(23.57%)
(23.57%)
Two events
194.01
n/a
194.01
78.27
n/a
78.27
(19.34%)
(19.34%)
(18.49%)
(18.49%)
Three or more events
191.95
n/a
191.95
75.25
n/a
75.25
(19.14%)
(19.14%)
(17.78%)
(17.78%)
a
Higher scores indicate more social support; minimum and maximum scores are 0 and 3, respectively. Twenty-nine observations
were missing at Wave I (12 observations from Memphis and 17 from New Orleans), and 14 observations were missing at Wave II
(5 observations from and 9 from New Orleans).
b
Higher scores indicate more social support; minimum and maximum scores are 0 and 3, respectively. Forty-seven observations
were missing at Wave I (21 observations from Memphis and 26 from New Orleans), 19 observations were missing at Wave II (11
observations from Memphis and 8 from New Orleans).
c
Higher scores indicate more days spent with poor mental health (min=0 and max=30)
d
Higher scores indicate greater severity; minimum and maximum scores are 0 and 60, respectively. At Wave I, 1 participant had
missing data for depression severity (1 from Memphis).
e
Higher scores indicate greater severity; minimum and maximum scores are 0 and 7, respectively. Scores are based on participants
who reported a traumatic event that involved intense fear, helplessness or horror (1009 from Wave I and 461 from Wave II).
f
Lifetime probable PTSD was considered scoring a 4 or higher on Breslau’s 7 item scale for PTSD.
g
Hurricane Katrina-Related PTSD was considered scoring a 4 or higher on Breslau’s 7 item scale and identifying Hurricane Katrina
as the most traumatic event in their lifetime.
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Table 5 Behavioral characteristics of participants at Wave I and Wave II (weighted estimates)
Wave I
Wave II
Total
Memphis
New Orleans
Total
Memphis New Orleans
(N=2003.77) (n=1000.85) (n=1002.92) (N=918.34) (n=495.00) (n=423.34)
Tobacco smoking status 30 days before
Hurricane Katrina
Former
674.57
321.98
352.59
387.04
214.97
172.08
(33.80%)
(32.35%)
(35.24%)
(42.40%)
(45.94%)
(40.79%)
Occasional
267.97
143.45
124.52
107.62
45.94
61.68
(13.43%)
(14.41%)
(12.45%)
(11.79 %)
(9.36%)
(14.62%)
Daily
1053.21
529.85
523.36
418.10
230.04
188.06
(52.77%)
(53.24%)
(52.31%)
(45.81%)
(46.86%)
(44.58%)
Missing
8.02
5.57
2.45
5.58
4.05
1.53
Tobacco smoking status in the past 30 days
Former
667.91
326.42
341.49
475.45
248.29
227.16
(34.38%)
33.59%)
(35.17%)
(51.77%)
(50.1%)
(53.66%)
Occasional
245.80
143.93
101.87
109.88
68.90
40.98
(12.65%)
(14.81%)
(10.49%)
(11.96%)
(13.92%)
(9.68%)
Daily
1028.88
501.32
527.56
333.02
177.81
155.20
(52.96%)
(51.59%)
(54.34%)
(36.26%)
(35.92%)
(36.66%)
Missing
61.19
29.19
32.01
Smoking relapsea
No
1866.82
950.44
916.37
893.02
480.07
412.96
(96.10%)
(97.82%)
(94.38%)
(97.24%)
(96.98%)
(97.55%)
Yes
75.77
21.22
54.54
25.32
14.93
10.39
(3.90%)
(2.18%)
(5.62%)
(2.76%)
(3.02%)
(2.45%)
Missing
61.19
29.19
32.01
Quit tobacco smokingb
No
1836.11
924.07
912.04
831.04
458.35
372.69
(94.52%)
(95.10%)
(93.94%)
(90.49%)
(92.60%)
(88.03%)
Yes
106.47
47.59
58.88
87.30
36.65
50.66
(5.48%)
(4.90%)
(6.06%)
(9.51%)
(7.40%)
(11.97%)
Missing
61.19
29.19
32.01
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Table 5 (Continued)

No. of cigarettes smoked daily 30 days
before Hurricane Katrinac
No. of cigarettes smoked daily in the past
30 daysd
Change in the no. of cigarettes smoked
since Hurricane Katrinae
Current nicotine dependencef

Wave I
Wave II
Total
Memphis
New Orleans
Total
Memphis New Orleans
(N=2003.77) (n=1000.85) (n=1002.92) (N=918.34) (n=495.00) (n=423.34)
14.51
14.18
14.86
15.12
14.86
15.40
(11.78)
(11.48)
(12.10)
(11.50)
(9.95)
(13.15)
14.73
13.61
15.88
13.41
11.70
15.55
(11.98)
(11.47)
(12.39)
(9.12)
(7.78)
(10.19)
0.46
-0.21
1.20
-2.03
-2.59
-1.30
(7.54)
(5.75)
(9.07)
(8.15)
(7.28)
(9.12)
3.70
3.55
3.87
3.46
3.09
3.93
(2.23)
(2.14)
(2.31)
(1.91)
(1.70)
(2.06)
0.76
0.69
0.83
0.72
0.57
0.89
(2.32)
(2.14)
(2.48)
(2.05)
(1.37)
(2.61)
1.49
1.35
1.63
1.44
1.15
1.76
(3.14)
(2.97)
(3.28)
(2.81)
(1.90)
(3.44)

Daily no. of alcoholic drinksg consumed 30
days before Hurricane Katrinah
Daily no. of alcoholic drinksg consumed 30
days before Hurricane Katrina among
drinkersi
Daily no. of alcoholic drinksg consumed in
0.74
0.66
0.82
0.62
0.58
0.68
j
the past 30 days
(2.40)
(2.00)
(2.75)
(1.40)
(1.42)
(1.38)
Daily no. of alcoholic drinksg consumed in
1.27
1.18
1.35
1.06
1.00
1.12
k
the past 30 days among drinkers
(3.07)
(2.62)
(3.41)
(1.76)
(1.84)
(1.68)
No. of heavy drinking sessions 30 days
1.03
1.02
1.04
1.00
0.98
1.03
before Hurricane Katrinal
(3.32)
(3.33)
(3.32)
(3.07)
(3.12)
(3.02)
No. of heavy drinking sessions 30 days
1.97
1.95
1.98
1.95
1.93
1.97
before Hurricane Katrina among drinkers
(4.49)
(4.59)
(4.39)
(4.21)
(4.44)
(3.97)
No. of heavy drinking sessions in the past
1.21
1.07
1.34
0.74
0.66
0.83
30 daysm
(3.87)
(3.49)
(4.21)
(2.58)
(2.29)
(2.89)
No. of heavy drinking sessions in the past
2.02
1.88
2.15
1.25
1.15
1.37
30 days among drinkersn
(4.91)
(4.59)
(5.17)
(3.37)
(3.05)
(3.68)
a
Relapse was defined as a smoker who reported being a former smoker 30 days before Hurricane Katrina, and reported being a
occasional or daily smoker in the past 30 days at Wave I or Wave II. Further, participants who reported being a former smoker in
the past 30 days at Wave I, but reported being a daily or occasional smoker in the past 30 days at Wave II were also defined as
relapse.
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Table 5 (Continued)
b
Quitting tobacco was defined as a former smoker who reported being a smoker 30 days before Hurricane Katrina, and reported
being a former smoker in the past 30 days at Wave I or Wave II. Further, participants who reported being a daily or occasional 30
days before Hurricane Katrina and in the past 30 days at Wave I, but were a former smoker in the past 30 days at Wave II were also
defined as quitting tobacco.
c
Cigarette counts came from current smokers only (occasional and daily smokers) 30 days before Hurricane Katrina (1145
participants from Wave I and 564 from Wave II). Twenty-two observations were missing at Wave I (7 observations from Memphis
and 15 from New Orleans), and 14 observation were missing at Wave II (5 observations from Memphis and 9 from New Orleans).
d
Cigarette counts came from current smokers only in the past 30 days (1078 participants from Wave I and 478 from Wave II).
Twelve observations were missing at Wave I (3 observations from Memphis and 9 from New Orleans).
e
At Wave I, the change in the number of cigarettes smoked daily since Hurricane Katrina was based on the current number of
cigarettes smoked daily in the past 30 days subtracted by the number of cigarettes smoked daily in the past 30 days before Hurricane
Katrina. At Wave II, the change in the number of cigarettes smoked daily since Hurricane Katrina was based on the current number
of cigarettes smoked daily in the past 30 days at Wave II subtracted by the current number of cigarettes smoked daily in the past 30
days at Wave I.
f
Estimates were based on current smokers only. One-hundred and twenty-one observations were missing at Wave I (55
observations from Memphis and 66 from New Orleans), and 40 observations were missing at Wave II (25 observations from
Memphis and 15 from New Orleans).
g
Estimates were based on the total number of sessions per week or month multiplied by the total number of alcoholic drinks
consumed in each session divided by the number of days in a week or month.
h
Ninety-nine observations were missing at Wave I (60 observations from Memphis and 39 from New Orleans), and 55 observations
were missing at Wave II (36 observations from Memphis and 19 from New Orleans).
i
Fifty-five observations were missing at Wave I (23 observations from Memphis and 22 from New Orleans), and 23 observations
were missing at Wave II (13 observations from Memphis and 10 from New Orleans).
j
Forty-seven observations were missing at Wave I (21 observations from Memphis and 26 from New Orleans), and 6 observations
were missing at Wave II (3 from Memphis and 3 from New Orleans).
k
Forty-two observations were missing at Wave I (18 observations from Memphis and 24 from New Orleans), and four observations
were missing from Wave II (2 from Memphis and 2 from New Orleans)
l
Fifty four-observations were missing at Wave I (37 observations from Memphis and 17 from New Orleans), and 32 observations
were missing from Wave II (23 from Memphis and 9 from New Orleans).
m
Five observations were missing at Wave I (3 observations from Memphis and 2 from New Orleans), and 3 observations were
missing from Wave II (1 observation from Memphis and 2 from New Orleans).
n
1 observation was missing at Wave II (1 observation from New Orleans).
70

Table 6 The associations of sociodemographics with living in New Orleans and Memphis at
Wave I and Wave II (odds ratios and 95% confidence intervals)
Wave Ia
Wave IIb
OR
95% CI
OR
95% CI
Sex
Males
REF
Females
1.06
0.83, 1.34
1.10
0.80, 1.52
†
Race
Non-Hispanic Whites
REF
Non-Hispanic Blacks
0.73*
0.56, 0.95
1.00
0.70, 1.41
Other minorities
0.80
0.46, 1.38
2.04**
0.96, 4.35
Age
35-60
REF
18-34
0.83
0.62, 1.12
0.79
0.49, 1.29
1.09
0.84, 1.41
1.07
0.77, 1.48
61-75
Education
College grad.
REF
Some post-HS ed.
0.88
0.65, 1.18
0.97
0.65, 1.45
HS grad. or equivalent
0.93
0.66, 1.29
0.87
0.56, 1.36
No HS degree
1.97*
1.28, 3.04
1.22
0.67,2.21
Household income
> $80,000
REF
$40,000–$80,000
1.76*
1.25, 2.48
1.53**
0.98, 2.40
$20,000–$40,000
1.08
0.74, 1.56
1.07
0.66, 1.73
> $20,000
1.32
0.85, 2.04
1.47
0.84, 2.57
Refused to answer
0.88
0.60, 1.30
0.87
0.53, 1.43
Unemployed
No
REF
Yes
0.95
0.73, 1.24
1.20
0.84, 1.70
2
Tjur’s R
.03
.03
*
p<.05
**
Non-significant trend (p<.10)
a
N=1979
b
N=1098
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Sociodemographic factors and non-participation
Dropout in this study was fairly high but comparable to other disaster studies (45%;
Bonde et al., 2016; Grievink et al., 2006); 901 participants left the study, which reduced the
sample to 1103 participants. Multiple multivariable logistic regressions were conducted to
determine the odds of dropout at Wave II based on sociodemographic information reported at
Wave I. According to Table 7, participants from New Orleans, compared to participants from
Memphis, had higher odds of dropout at Wave II (OR=1.46 [95% CI=1.15, 1.85]). Female
participants, compared to male participants, had lower odds of dropout at Wave II (OR=0.75
[95% CI=0.59, 0.95]). Black participants, compared to White participants, had higher odds of
dropout at Wave II (OR=1.48 [95% CI=1.15, 1.92]). Participants between the ages of 18 and 34
compared to participants between the ages of 35-60 had higher odds of dropout at Wave II
(OR=2.19 [95% CI=1.62, 2.96]), whereas participants between the ages of 61 and 75 had lower
odds of dropout at Wave II (OR=0.54 [95% CI=0.42, 0.70]). Minority participants (OR=1.73
[95% CI=1.00, 3.01]) and participants who refused to report information about their household
income (OR=1.44 [95% CI=0.99, 2.12]) had higher odds of dropout at Wave II compared to
White participants and participants with a household income above $80,000, respectively, but
these associations were marginally nonsignificant (p=.05 and p=.06, respectively). Last,
participants who did not graduate high school had higher odds of dropout at Wave II (OR=1.50
[95% CI=0.98, 2.28]), but this association was also not significant (p=.06). The explanatory
power of the model was .07.
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Table 7 The associations of sociodemographics with non-participation at Wave II (odds ratios
and 95% confidence intervals; N=1979)
OR
95% CI
City
Memphis
REF
New Orleans
1.46*
1.15, 1.85
Sex
Males
REF
Females
0.75*
0.59, 0.95
†
Race
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.48*
1.15, 1.92
Other minorities
1.73**
1.00, 3.01
Age
35-60
REF
18-34
2.19*
1.62, 2.96
61-75
0.54*
0.42, 0.70
Education
College grad.
REF
Some post-HS ed.
1.02
0.76, 1.39
1.32
0.94, 1.84
HS grad. or equivalent
No HS degree
1.50**
0.98, 2.28
Household income
> $80,000
REF
$40,000–$80,000
1.12
0.79, 1.60
$20,000–$40,000
1.18
0.82, 1.70
> $20,000
0.86
0.55, 1.34
Refused to answer
0.99, 2.12
1.44**
Unemployed
No
REF
Yes
0.92
0.70, 1.22
2
.07
Tjur’s R
*
p<.05
**
Non-significant trend (p<.10)
This analysis was conducted separately for the Memphis and New Orleans sample. As
shown in Table 8, for the Memphis sample, Black (OR=1.69 [95% CI=1.19, 2.40]) and minority
participants (OR=3.45 [95% CI=1.33, 8.93]), compared to White participants, had higher odds of
dropout at Wave II. Participants between the ages of 18 and 34 compared to participants
between the ages of 35 and 60 had higher odds of dropout at Wave II (OR=1.97 [95% CI=1.32,
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2.93]), and participants between the ages of 61 and 75 lower odds of dropout at Wave II
(OR=0.54 [95% CI=0.36, 0.79]). Last, participants without a high school degree, compared to
college graduates, had higher odds of dropout at Wave II (OR=2.29 [95% CI=1.25, 4.19]). Sex
(p=.20), household income (all p-values ≥.69), and employment status (p=.11) were not
associated with non-participation at Wave II for the Memphis sample, and the full model had
some explanatory power (Tjur’s R2=.09).
In the New Orleans sample, female participants, compared to male participants, had
lower odds of dropout at Wave II (OR=0.70 [95% CI=0.50, 0.98]). Participants between the
ages of 18 and 34 compared to participants between the ages of 35 and 60 had higher odds of
dropout at Wave II (OR=2.41 [95% CI=1.52, 3.82]), and participants between the ages of 61 and
75 had lower odds of dropout at Wave II (OR=0.53 [95% CI=0.37, 0.76]). Race (all p-values
≥.14), education (all p-values ≥.58), household income (all p-values ≥.34), and employment
status (p=.42) were not associated with dropout at Wave II for the New Orleans sample. The full
model demonstrated less explanatory power (Tjur’s R2=.05) than for the Memphis sample
(Tjur’s R2=.09).
These findings indicated that differential attrition occurred within the study sample.
Minorities and lower educated participants, within the Memphis sample, migrated out of the
study, and men within the New Orleans sample left the study. However, this attrition resulted in
a sample at Wave II that was remarkably more comparable, at least regarding
sociodemographics, than the full sample at Wave I.
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Table 8 The associations of sociodemographics with non-participation at Wave II stratified by
city of residence (odds ratios and 95% confidence intervals)
Memphisa
New Orleansb
OR
95% CI
OR
95% CI
Sex
Males
REF
Females
0.81
0.58, 1.12
0.70*
0.50, 0.98
†
Race
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.69*
1.19, 2.40
1.33
0.91, 1.95
Other minorities
3.45*
1.33, 8.93
0.89
0.49, 1.63
Age
35-60
REF
18-34
1.97*
1.32, 2.93
2.41*
1.52, 3.82
*
*
0.54
0.36, 0.79
0.53
0.37, 0.76
61-75
Education
College grad.
REF
Some post-HS ed.
1.04
0.67, 1.62
1.04
0.67, 1.61
**
HS grad. or equivalent
1.51
0.93, 2.45
1.10
0.69, 1.76
No HS degree
2.29*
1.25, 4.19
1.17
0.67, 2.03
Household income
> $80,000
REF
$40,000–$80,000
1.01
0.60, 1.72
1.18
0.73, 1.90
$20,000–$40,000
1.11
0.66, 1.88
1.16
0.69, 1.95
> $20,000
0.99
0.54, 1.84
0.75
0.41, 1.37
Refused to answer
1.51
0.87, 2.61
1.27
0.74, 2.18
Unemployed
No
REF
Yes
0.73
0.50, 1.07
1.17
0.80, 1.69
2
Tjur’s R
.09
.05
*
p<.05
**
Non-significant trend (p<.10)
a
N=990 (cases used in the analysis)
b
N=989 (cases used in the analysis)
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Psychological factors and non-participation
Multiple multivariable logistic regressions were conducted to determine the odds of
dropout at Wave II based on information reported at Wave I. For the entire sample, only one
factor was associated with dropout (all other p-values ≥.06; see Table 9). Every one-unit
increase in perceived social support increased the odds of dropout by Wave II by 23% (OR=1.23
[95% CI=1.00, 1.52]). There was also a non-significant trend for depression severity (p=.06);
higher depression scores increased the odds for dropout at Wave II by 3% (OR=1.03 [95%
CI=1.00, 1.05]).
Table 9 The associations of psychological characteristics with non-participation at Wave II
among participants who reported a traumatic event at Wave I (N=1009a; odds ratios and 95%
confidence intervals)
OR
95% CI
Social support in the past 30 days
1.23
1.00, 1.52
Number of days spent with poor mental health in the past 30 days
1.01
0.99, 1.02
Depression severity in the past week
1.03**
1.00, 1.05
Probable depression in the past week
No
REF
Yes
0.69
0.37, 1.27
Posttraumatic stress
1.02
0.88, 1.18
Lifetime PTSD
No
REF
Yes
0.93
0.48, 1.74
.01
Tjur’s R2
*
p<.05
**
Non-significant trend (p<.10)
a
N=986 (cases used in the analysis)
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When stratifying the sample by the city of residence, a different pattern emerged (see
Table 10). In the Memphis sample, social support was not associated with non-participation at
Wave II (p=.92), and each increase in depression severity increased the odds of dropout at Wave
II by 4% (OR=1.04 [95% CI=1.00, 1.09]). In contrast, in the New Orleans sample, each increase
in perceived social support increased the odds of dropout at Wave II by 42% (OR=1.42 [95%
CI=1.08, 1.87]), but depression was not associated with non-participation at Wave II (p=.41).
Also, disaster severity (all p-values ≥.21) and Katrina-related probable PTSD (p=.24) were not
associated with dropout Wave II (see Table 11). These were the only factors that emerged as
significant predictors of dropout, and these factors appeared to affect the samples from New
Orleans and Memphis differently. However, the explanatory powers of all these models were
equal to or less than .02, which suggested that psychological factors were poor indicators of nonparticipation.
Table 10 The associations of psychological characteristics with non-participation at Wave II
among participants who reported a traumatic event at Wave I stratified by city of residence
(N=1009; odds ratios and 95% confidence intervals)
Memphisa
New Orleansb
OR
95% CI
OR
95% CI
Social support in the past 30 days
1.02
0.74, 1.39
1.42
1.08, 1.87
Number of days spent with poor mental
0.99
0.97, 1.02
1.02
0.99, 1.04
health in the past 30 days
Depression severity in the past week
1.04*
1.00, 1.09
1.01
0.98, 1.05
Probable depression in the past week
No
REF
Yes
0.68
0.28, 1.68
0.62
0.27, 1.42
Posttraumatic stress
0.95
0.77, 1.17
1.08
0.88, 1.33
Lifetime PTSD
REF
No
1.40
0.55, 3.59
0.67
0.28, 1.61
Yes
2
Tjur’s R
.01
.01
*
p<.05
**
Non-significant trend (p<.10)
a
N=446 (cases used in the analysis)
b
N=540 (cases used in the analysis)
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Table 11 The associations of psychological characteristics with non-participation at Wave II
among New Orleans residents who reported a traumatic event at Wave I (odds ratios and 95%
confidence intervals; N=540)
OR
95% CI
Social support in the past 30 days
1.43*
1.09, 1.89
Number of days spent with poor mental health in the past 30 days
1.02
0.99, 1.04
Depression severity in the past week
1.01
0.98, 1.05
Probable depression in the past week
No
REF
Yes
0.61
0.27, 1.40
Posttraumatic stress
1.02
0.88, 1.18
Hurricane Katrina-related PTSD
No
REF
Yes
0.66
0.34, 1.31
Disaster exposure severity
None
REF
One event
1.09
0.62, 1.91
Two events
1.24
0.63, 2.44
Three or more events
1.49
0.80, 2.79
Tjur’s R2
.02
*
p<.05
**
Non-significant trend (p<.10)
Smoking behavior and non-participation
Multiple multivariable logistic regressions were conducted to determine the odds of
dropout at Wave II based on smoking behavior information reported at Wave I. For the entire
sample, relapse (OR=1.24 [95% CI=0.55, 2.80]) and quitting cigarette smoking (OR=0.54 [95%
CI=0.27, 1.07]) at Wave I were not associated with dropout at Wave II. This pattern persisted
when stratifying the sample by the city of residence, though there was a nonsignificant trend for
Memphis participants who quit tobacco at Wave I, compared to those who did not, to have lower
odds of dropout at Wave II (OR=0.34 [95% CI=0.11, 1.09]). The explanatory powers of all
models were very low suggesting that smoking behavior was a poor indicator of dropout (see
Table 12 and Table 13).
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Table 12 The associations of smoking behavior with dropout at Wave II among participants
who reported a traumatic event at Wave I (N=1009a; odds ratios and 95% confidence intervals)
OR
95% CI
Smoking relapse
No
REF
Yes
1.24
0.55, 2.80
Quit tobacco smoking
No
REF
Yes
0.54
0.27, 1.07
2
Tjur’s R
<.01
*
p<.05
**
Non-significant trend (p<.10)
a
N=978 (cases used in the analysis)
Table 13 The associations of smoking behavior with dropout at Wave II among participants
who reported a traumatic event at Wave I stratified by city of residence (N=1009; odds ratios
and 95% confidence intervals)
New Orleansb
Memphisa
OR
95% CI
OR
95% CI
Smoking relapse
No
REF
Yes
0.24
0.03, 2.02
1.70
0.66, 4.37
Quit tobacco smoking
No
REF
Yes
0.34**
0.11, 1.09
0.68
0.28, 1.65
2
Tjur’s R
.02
<.01
*
p<.05
**
Non-significant trend (p<.10)
a
N=446 (cases used in the analysis)
b
N=532 (cases used in the analysis)
Alcohol consumption and non-participation
Multiple multivariable logistic regressions were conducted to determine the odds of
dropout at Wave II based on alcohol consumption at Wave I. For the entire sample, the number
of alcoholic drinks consumed daily in the past 30 days (OR=0.96 [95% CI=0.89, 1.04]) and the
number of heavy drinking sessions in the past 30 days (OR=1.02 [95% CI=0.97, 1.07]) at Wave I
were not associated with dropout at Wave II. This pattern persisted when stratifying the sample
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by the city of residence. The explanatory power of all models was very low suggesting that
alcohol consumption was a poor indicator of dropout (see Table 14 and Table 15).
Table 14 The associations of alcohol use with dropout at Wave II among participants who
reported a traumatic event at Wave I (N=1009a; odds ratios and 95% confidence intervals)
OR
95% CI
Daily no. of alcoholic drinks consumed in the past 30 days
0.96
0.89, 1.04
No. of heavy drinking sessions in the past 30 days
1.02
0.97, 1.07
Tjur’s R2
<.01
*
p<.05
**
Non-significant trend (p<.10)
a
N=985 (cases used in the analysis)
†
Tjur’s R2 represents the difference in the average of event probabilities between participants
who experience the event and those who do not. Values range from 0 (no discriminatory
power) to 1 (perfect discriminatory power).
Table 15 The associations of alcohol use with dropout at Wave II among participants who
reported a traumatic event at Wave I stratified by city of residence (N=1009; odds ratios and
95% confidence intervals)
Memphisa
New Orleansb
OR
95% CI
OR
95% CI
Daily no. of alcoholic drinks consumed in the
1.02
0.91, 1.14
0.86
0.71, 1.04
past 30 days
No. of heavy drinking sessions in the past 30
1.02
0.94, 1.10
1.04
0.97, 1.11
days
Tjur’s R2
<.01
<.01
*
p<.05
**
Non-significant trend (p<.10)
a
N=447 (cases used in the analysis)
b
N=538 (cases used in the analysis)
†
Tjur’s R2 represents the difference in the average of event probabilities between participants
who experience the event and those who do not. Values range from 0 (no discriminatory
power) to 1 (perfect discriminatory power).
Does disaster exposure increase posttraumatic stess and depression severity?
The full model was tested (see Figure 4), and non-significant interactions were removed.
The number of days spent with poor mental health and perceived social support thirty days
before Hurricane Katrina did not moderate the association between disaster exposure and
depression severity (p=.99 and p=.89, respectively) or posttraumatic stress (p=.76 and p=.94,
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respectively) at Wave I. Perceived social support before Hurricane Katrina did not moderate the
association between disaster exposure and depression severity or posttraumatic stress at Wave II
(p=.84 and p=.64, respectively). The number of days spent with poor mental health did not
moderate the association between disaster exposure and posttraumatic stress at Wave II (p=.93).
The full model was re-tested without non-significant interactions; this model had excellent fit as
measured by the chi-square test of model fit (DF=21,

=41.66, p=.01), RMSEA (ε=0.03 [90%

CI=0.02, 0.04]), CFI (0.98), and SRMR (0.02), therefore this model was subsequently
intrepreted.
As shown in Figure 8, at Wave I, depression severity was more than four points higher
among individuals from New Orleans than from Memphis (β=4.55, SE=0.83, p<.01). However,
there was no difference in posttraumatic stress between participants from Memphis and New
Orleans (β=0.23, SE=0.17, p=.17). Every day spent with poor mental health 30 days before
Hurricane Katrina increased depression severity by 0.43 points (β=0.43, SE=0.05, p<.01) and
posttraumatic stress by 0.06 points (β=0.06, SE=0.01, p<.01). In contrast, every additional point
increase in perceived social support 30 days before Hurricane Katrina decreased depression by
3.18 points (β=-3.18, SE=0.53, p<.01) and posttraumatic stress by 0.37 points (β=-0.37,
SE=0.11, p<.01).
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Figure 8. A path model illustrating the effects of hurricane exposure on depression and post-traumatic stress severity (unstandardized
estimates). A solid path arrow denotes a significant path (p<.05), and dotted path arrow denotes a nonsignificant path. See Table 16
for the complete path model.
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At Wave II, the number of days spent with poor mental health thirty days before
Hurricane Katrina moderated the association between hurricane exposure and depression severity
(p<.01). Depression severity was more than five points higher among New Orleans participants
than Memphis participants when poor mental health before Hurricane Katrina was one standard
deviation above the average value (β=5.55, SE=1.39, p<.01), but there was no difference in
depression severity among participants from New Orleans and Memphis when poor mental
health was one standard deviation below the average value (p=.80). A significant direct effect
remained even after adjusting for the moderated effect; depression severity was still more than
two points higher among participants from New Orleans than from Memphis (β=2.64, SE=0.83,
p<.01), though this difference was smaller than at Wave I. Similar to Wave I, there was no
significant difference in posttraumatic stress at Wave II between individuals from New Orleans
and Memphis (β=0.02, SE=0.20, p=.93). However, unlike Wave I, the number of days spent
with poor mental health and perceived social support before Hurricane Katrina were not
associated with depression severity (p=.17 and p=.40, respectively) and posttraumatic stress
(p=.30 and p=.93, respectively). Additional information about the model can be found in Table
16.
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Table 16 Robust maximum likelihood estimates for a recursive model of hurricane exposure
and postdisaster depression severity and posttraumatic stress among individuals who reported
a traumatic event (N=1142a)
Parameters
Unstandardized SE
p
Direct effects
Hurricane exposure  Depression severity
Memphis
REF
New Orleans
4.55
0.83 <.01
Number of days spent with poor mental health  Depression
0.43
0.05 <.01
severity
Perceived social support  Depression severity
-3.18
0.53 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.93
0.93 .04
Other minorities
2.22
2.04 .28
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.47
0.99 .14
HS grad. or equivalent
1.48
1.11 .18
No HS degree
3.10
1.69 .07
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.70
0.99 .48
$20,000–$40,000
4.43
1.20 <.01
> $20,000
4.60
1.54 <.01
Refused to answer
0.33
1.37 .81
Hurricane exposure  Posttraumatic stress
Memphis
New Orleans
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
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REF
0.23
0.06

0.17 .17
0.01 <.01

-0.37

0.11 <.01

REF
0.10
-0.23

0.18
0.33

.57
.49

REF
0.13
-0.10
0.47

0.21
0.24
0.28

.14
.18
.07

Table 16 (Continued)
Parameters

Unstandardized

SE

p

REF
0.17
0.39
0.74
-0.47

0.23
0.25
0.29
0.27

.46
.11
.01
.08

REF
2.64
0.48
0.77
0.08

0.83 <.01
0.06 <.01
0.26 <.01
0.06 .17

-0.51

0.61

REF
0.02
0.05
0.19
0.01

0.20 .93
0.01 <.01
0.06 <.01
0.01 .30

- 0.01

0.14

.93

REF
-0.28

1.11

.80

5.55

1.39 <.01

Direct effects
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Depression severity (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Depression severity (Wave II)
Posttraumatic stress (Wave I)  Depression severity (Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
Hurricane exposure  Posttraumatic stress (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Posttraumatic stress (Wave II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
Moderated effectsb
Hurricane Exposure x Number of days spent with poor mental
health  Depression severity (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
Disturbance variances and covariances
Depression severity (Wave I)
Posttraumatic stress (Wave I)
Depression severity (Wave II)
Posttraumatic stress (Wave II)
Depression severity (Wave I)
Posttraumatic stress (Wave
I)
Depression severity (Wave II)
Posttraumatic stress
(Wave II)
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119.75
4.64
82.94
4.36
9.79
4.92

7.11
0.19
6.73
0.25
1.05

.40

<.01
<.01
<.01
<.01
<.01

1.02 <.01

Table 16 (Continued)
Parameters

Unstandardized

SE

p

Depression severity (Wave I)
0.27
Posttraumatic stress (Wave I)
0.14
0.47
Depression severity (Wave II)
Posttraumatic stress (Wave II)
0.17
a
19 cases were removed from the analyses (less than 2% missing from analyses).
b
Moderated effects were tested using simple slope analyses.

0.03
0.03
0.04
0.04

<.01
<.01
<.01
<.01

R²

The patterns of results remained largely unchanged when participants who did not report
a traumatic event were included in the analysis though with two important differences. First, the
effect of hurricane exposure on depression severity was reduced at both waves (β=4.80,
SE=0.64, p<.01 and β= 1.88, SE=0.69, p=.01, respectively). Second, hurricane exposure was
now associated with increased posttraumatic stress at Wave I (β=0.41, SE=0.13, p<.01), which
indicated that posttraumatic stress was higher among New Orleans participants than Memphis
participants.
Disaster exposure severity. This analysis was repeated using only participants from
New Orleans to verify further the effect of disaster exposure on depression and posttraumatic
stress. In this model, disaster exposure severity—measured by the hurricane exposure
checklist—was the primary independent variable. Many non-significant interactions were
removed before testing the specified model. First, perceived social support and the number of
days spent with poor mental health thirty days before Hurricane Katrina did not moderate the
association between disaster exposure severity and depression severity or posttraumatic stress at
Wave I (all p-values ≥.11). Second, perceived social support and the number of days spent with
poor mental health before Hurricane Katrina did not moderate the association between disaster
exposure severity and depression severity at Wave II (all p-values ≥.12). The full model was retested without non-significant interactions; this model had excellent fit as measured by the chi86

square test of model fit (DF=24,

=47.41, p<.01), RMSEA (ε=0.04 [90% CI=0.02, 0.06]), CFI

(0.95), and SRMR (0.02); therefore, this model was subsequently intrepreted.
According to Table 17, there were nonsignificant differences in depression severity at
Wave I among participants who reported one hurricane-related event (β=2.88, SE=1.51, p=.06)
and two events (β=2.71, SE=1.59, p=.09) compared to those who reported no events.
Depression severity was five points higher among participants who reported three events
compared to those who reported no events (β=5.25, SE=1.77, p<.01). There was no difference in
posttraumatic stress among participants who reported no events and one event (β=0.32, SE=0.28,
p=.25). However, posttraumatic stress was 0.73 points higher among those who reported two
events (β=0.73, SE=0.29, p=.01) and 0.93 points higher among participants who reported three
or more events (β=0.93, SE=0.31, p<.01) compared to those who reported no events. Also,
every additional day spent with poor mental health before Hurricane Katrina increased
depression severity by 0.45 points (β=0.45, SE=0.07, p<.01) and increased posttraumatic stress
by 0.07 points (β=0.07, SE=0.01, p<.01). In contrast, every additional point increase in
perceived social support before Hurricane Katrina decreased depression severity by more than
three points (β=-3.12, SE=0.89, p<.01) and reduced posttraumatic stress by 0.36 points (β=-0.36,
SE=0.17, p<.01).
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Table 17 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and postdisaster depression severity and posttraumatic stress among individuals who
lived in New Orleans and reported a traumatic event (N=615)
Parameters
Unstandardized
SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
2.88
1.51
.06
Two events
2.71
1.59
.09
Three or more events
5.25
1.77 <.01
Number of days spent with poor mental health 
0.45
0.07 <.01
Depression severity
Perceived social support  Depression severity
-3.12
0.89 <.01
Race Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
0.16
1.56
.92
Other minorities
-0.11
2.19
.96
Education  Depression severity
College grad.
REF
Some post-HS ed.
0.60
1.45
.68
1.14
1.61
.48
HS grad. or equivalent
No HS degree
0.99
2.41
.68
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.96
1.42
.50
$20,000–$40,000
3.74
1.78
.04
> $20,000
5.93
2.35
.01
Refused to answer
-0.59
1.84
.75
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities

88

REF
0.32
0.73
0.93
0.07

0.28
0.29
0.31
0.01

.25
.01
<.01
<.01

-0.36

0.17

.03

REF
-0.27
-0.41

0.26
0.34

.31
.23

Table 17 (Continued)
Parameters

Unstandardized

SE

p

REF
0.35
-0.17
0.71

0.28
0.32
0.38

.21
.59
.06

REF
0.03
0.23
0.55
-0.93

0.31
0.35
0.40
0.36

.92
.51
.17
.01

REF
-1.04
-1.21
-0.46
0.47

1.94
1.92
1.83
0.08

.59
.53
.80
<.01

1.06

0.40

.01

0.35

0.09

<.01

-0.64

1.04

.54

REF
-0.22
0.24
-0.20
0.05

0.34
0.43
0.40
0.01

.52
.59
.61
<.01

0.19

0.08

.02

<.01

0.02

.92

-0.26

0.23

.25

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Depression severity (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Depression severity (Wave
II)
Posttraumatic stress (Wave I)  Depression severity (Wave
II)
Number of days spent with poor mental health 
Depression severity (Wave II)
Perceived social support  Depression severity (Wave II)
Disaster exposure severity  Posttraumatic stress (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Posttraumatic stress (Wave
II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave
II)
Number of days spent with poor mental  Posttraumatic
stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
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Table 17 (Continued)
Parameters

Unstandardized
Moderated effectsb
Disaster exposure severity x Number of days spent with
poor mental health  Posttraumatic stress (Wave II)
No events
REF
Two events at 1SD below the average number of days
-0.89
spent with poor mental health
Two events at 1SD above the average number of days
1.36
spent with poor mental health
Disaster exposure severity x Perceived social support 
Posttraumatic stress (Wave II)
No events
REF
-0.95
One event at 1SD below the average perceived social
One event at 1SD above the average perceived social
0.51
support
Disturbance variances and covariances
Depression severity (Wave I)
132.48
Posttraumatic stress (Wave I)
4.39
102.13
Depression severity (Wave II)
Posttraumatic stress (Wave II)
4.39
Depression severity (Wave I)
Posttraumatic stress
10.26
(Wave I)
Depression severity (Wave II)
Posttraumatic stress
5.95
(Wave II)
R²
Depression severity (Wave I)
0.24
Posttraumatic stress (Wave I)
0.18
Depression severity (Wave II)
0.47
Posttraumatic stress (Wave II)
0.21
a
14 cases were removed from the analyses (2% missing from analyses).
b
Moderated effects were tested using simple slope analyses.

SE

p

0.64

.17

0.58

.02

0.47
0.44

.04
.26

8.60
0.23
11.56
0.38
1.30

<.01
<.01
<.01
<.01
<.01

1.53

<.01

0.04
0.04
0.06
0.05

<.01
<.01
<.01
<.01

At Wave II, disaster exposure severity was no longer associated with depression severity
(all p values ≥.53). Every additional day spent with poor mental health 30 days before Hurricane
Katrina still increased depression severity by 0.35 points (β=0.35, SE=0.09, p<.01), but
perceived social support 30 days before Hurricane Katrina no longer decreased depression
severity (β=-0.64, SE=1.04, p=.54).
The number of days spent with poor mental health (p=.01) and perceived social support
(p=.01) thirty days before Hurricane Katrina moderated the association between disaster
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exposure severity with posttraumatic stress at Wave II. There was more than a one point
difference in posttraumatic stress among participants who reported two events, compared to no
events, when poor mental health was held at one standard deviation above the average value
(β=1.36, SE=0.58, p=.02), but there was no difference in posttraumatic stress between these two
groups when poor mental health was held at one standard deviation below the value (β=-0.89
SE=0.64, p=.17). For perceived social support, posttraumatic stress was nearly one point lower
among participants who reported one event, compared to no events, when perceived social
support before Hurricane Katrina was one standard deviation below the average value (β=-0.95,
SE=0.47, p=.04), but there was no difference in posttraumatic stress when perceived social
support was one standard deviation above the average value (β=-0.51, SE=0.44, p=.26) . Last,
after adjusting for moderated effects, disaster exposure severity was not associated with
posttraumatic stress (all p-values ≥ .52), neither was the number of days spent with poor mental
health (p=.92) or perceived social support before Hurricane Katrina (p=.25; see Table 17 for
additional details).
The results changed considerably when everyone from New Orleans was included in the
analysis by giving those without a traumatic event history a zero for posttraumatic stress (see
Table 18 for complete details). First, depression severity at Wave I was now three points higher
among participants who reported one hurricane-related event compared to those who reported no
events (β=3.21, SE=1.19, p=.01). Similarly, posttraumatic stress was 0.45 points higher among
participants who reported one hurricane-related event compared to those who reported no events
(β=0.45, SE=0.22, p=.04). Second, at both waves, perceived social support before Hurricane
Katrina moderated the association between disaster exposure severity and posttraumatic stress
(p=.01 and p=.02, respectively). There were no differences in posttraumatic stress at Wave I
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(β=-0.35, SE=0.28, p=.21) and Wave II (β=0.33, SE=0.33, p=.33) between participants who
reported one event and no events when perceived social support before Hurricane Katrina was
one standard deviation above the average value. However, posttraumatic stress was 1.25 points
higher at Wave I (β=1.25, SE=0.42, p<.01) and 0.79 points lower at Wave II (β=-0.79, SE=0.36,
p=.03) among participants who reported one event compared to those who reported no events
when perceived social support was one standard deviation below the average value. Last, the
number of days spent with poor mental health 30 days before Hurricane Katrina no longer
moderated the association between disaster exposure severity and posttraumatic stress (p=.16).
This sensitivity model had similar fit scores as the previous model according to the chi-square
test of model fit (DF=20,

=60.28, p<.01), RMSEA (ε=0.05 [90% CI=0.03, 0.06]), CFI (0.93),

and SRMR (0.02).
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Table 18 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and postdisaster depression severity and posttraumatic stress among individuals who
lived in New Orleans (N=974)
Parameters
Unstandardized SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
3.21
1.19 .01
Two events
1.54
1.33 .25
Three or more events
6.61
1.63 <.01
Number of days spent with poor mental health  Depression
0.42
0.07 <.01
severity
Perceived social support  Depression severity
-3.26
0.75 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
0.31
1.17 .79
Other minorities
0.71
1.83 .70
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.15
1.18 .33
0.35
1.27 .79
HS grad. or equivalent
No HS degree
2.24
1.70 .19
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.35
1.16 .76
$20,000–$40,000
3.14
1.45 .03
> $20,000
5.53
1.85 <.01
Refused to answer
0.10
1.40 .94
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
0.45
0.65
1.39
0.07

0.22 .04
0.26 .01
0.27 <.01
0.01 <.01

-0.04

0.15

.80

REF
-0.53
-0.25

0.20
0.29

.01
.39

Table 18 (Continued)
Parameters

Unstandardized

SE

p

REF
0.15
-0.59
-0.07

0.23
0.24
0.31

.50
.02
.82

REF
-0.11
0.14
0.26
-0.95

0.24 .65
0.29 .62
0.33 .43
0.27 <.01

REF
-0.52
1.41
1.48
0.50
0.90
0.28

1.52 .73
1.71 .41
1.74 .39
0.08 <.01
0.36 .01
0.09 <.01

-0.32

0.93

REF
-0.23
-0.12
-0.15
0.05
0.33
<.01

0.26 .37
0.35 .73
0.33 .64
0.01 <.01
0.07 <.01
0.02 .94

-0.22

0.18

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Depression severity (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Depression severity (Wave II)
Posttraumatic stress (Wave I)  Depression severity (Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
Disaster exposure severity  Posttraumatic stress (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Posttraumatic stress (Wave II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
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.73

.24

Table 18 (Continued)
Parameters

Unstandardized
Moderated effectsb
Disaster exposure severity x Perceived social support 
Posttraumatic stress (Wave I)
No events
REF
One event at 1SD below the average perceived social
1.25
support
One event at 1SD above the average perceived social
-0.35
support 30
Disaster exposure severity x Perceived social support 30 days
before Hurricane Katrina  Posttraumatic stress (Wave II)
No events
REF
One event at 1SD below the average perceived social
-0.79
support
One event at 1SD above the average perceived social
0.33
support
Disturbance variances and covariances
Depression severity (Wave I)
131.98
Posttraumatic stress (Wave I)
4.34
96.97
Depression severity (Wave II)
Posttraumatic stress (Wave II)
3.49
Depression severity (Wave I)
Posttraumatic stress (Wave
7.52
I)
Depression severity (Wave II)
Posttraumatic stress
3.88
(Wave II)
R²
Depression severity (Wave I)
0.24
Posttraumatic stress (Wave I)
0.17
0.44
Depression severity (Wave II)
Posttraumatic stress (Wave II)
0.27
a
29 cases were removed from the analyses (3% missing from analyses).
b
Moderated effects were tested using simple slope analyses.
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SE

p

0.42 <.01
0.28

.21

0.36

.03

0.33

.33

7.78
0.21
9.09
0.34
1.21

<.01
<.01
<.01
<.01
<.01

1.22 <.01
0.03
0.03
0.05
0.05

<.01
<.01
<.01
<.01

Does disaster exposure increase the odds of probable depression and PTSD?
The analysis was repeated to determine whether hurricane exposure increased the odds of
probable depression and PTSD at Wave I and Wave II. Days spent with poor mental health and
perceived social support thirty days before Hurricane Katrina failed to moderate the association
between hurricane exposure and probable PTSD and depression at Wave I (all p-values ≥ .41)
and Wave II (all p-values ≥ .09). Therefore, all interactions were removed, and the analysis was
conducted with direct effects only.
As shown in Figure 9 (also see Table 19), individuals from New Orleans, compared to
individuals from Memphis, had over two times the odds of having probable depression at Wave I
(OR=2.17 [95% CI=1.52, 3.10]), but there was no association of hurricane exposure with
probable PTSD (OR=1.26 [95% CI=0.90, 1.77]). Every additional day spent with poor mental
health thirty days before Hurricane Katrina increased the odds of probable depression by 9%
(OR=1.09 [95% CI=1.07, 1.11]) and PTSD by 6% (OR=1.06 [95% CI=1.04, 1.08]). In contrast,
every additional point increase in perceived social support before Hurricane Katrina decreased
the odds of probable depression by 92% (OR=0.52 [95% CI=0.42, 0.65]) and PTSD by 35%
(OR=0.74 [95% CI=0.60, 0.92]).
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Figure 9. A path model illustrating the effects of hurricane exposure on probable depression and PTSD (odds ratio, 95% confidence
intervals). A solid path arrow denotes a significant path (p<.05), and dotted path arrow denotes a nonsignificant path. See Table 19
for the complete path model.
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Table 19 Robust maximum likelihood estimates for a recursive model of hurricane exposure
and probable depression and PTSD among individuals who reported a traumatic event
(N=1142a)
Parameters
OR (95% CI)
Direct effects
Hurricane exposure  Probable depression
Memphis
REF
New Orleans
2.17 (1.52, 3.10)*
Number of days spent with poor mental health  Probable depression
1.09 (1.07, 1.11)*
Perceived social support  Probable depression
0.52 (0.42, 0.65)*
Race  Probable depression
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.62 (1.09, 2.41)*
Other minorities
1.54 (0.78, 3.03)
Education  Probable depression
College grad.
REF
Some post-HS ed.
1.39 (0.89, 2.18)
1.47 (0.89, 2.41)
HS grad. or equivalent
No HS degree
1.49 (0.77, 2.89)
Household income  Probable depression
> $80,000
REF
$40,000–$80,000
0.85 (0.52, 1.40)
$20,000–$40,000
1.58 (0.95, 2.64)**
> $20,000
1.17 (0.62, 2.21)
Refused to answer
0.70 (0.37, 1.30)
Hurricane exposure  Probable PTSD
Memphis
New Orleans
Number of days spent with poor mental health  Probable PTSD
Perceived social support  Probable PTSD
Race  Probable PTSD
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Probable PTSD
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Probable PTSD
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
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REF
1.26 (0.90, 1.77)
1.06 (1.04, 1.08)*
0.74 (0.60, 0.92)*
REF
1.28 (0.89, 1.84)
0.82 (0.37, 1.79)
REF
1.21 (0.80, 1.83)
0.97 (0.61, 1.57)
1.20 (0.65, 2.20)
REF
0.97 (0.61, 1.54)
1.09 (0.67, 1.78)
2.07 (1.18, 3.64)*
0.55 (0.31, 0.99)*

Table 19 (Continued)
Parameters

OR (95% CI)

Direct effects
Hurricane exposure  Probable depression (Wave II)
Memphis
New Orleans
Probable depression (Wave I)  Probable depression (Wave II)
No
Yes
Probable PTSD (Wave I)  Probable depression (Wave II)
No
Yes
Number of days spent with poor mental health  Probable depression
(Wave II)
Perceived social support  Probable depression (Wave II)

REF
1.59 (0.96, 2.63)**
REF
6.22 (3.70, 10.45)*
REF
1.82 (1.07, 3.08)*
1.03 (1.01, 1.06)*
0.77 (0.57, 1.05)

Hurricane exposure  Probable PTSD (Wave II)
Memphis
REF
New Orleans
1.24 (0.78, 1.95)
Probable depression (Wave I)  Probable PTSD (Wave II)
No
REF
Yes
1.58 (0.94, 2.64)**
Probable PTSD (Wave I)  Probable PTSD (Wave II)
No
REF
Yes
3.55 (2.16, 5.86)*
Number of days spent with poor mental health  Probable PTSD (Wave
1.02 (0.99, 1.04)
II)
Perceived social support  Probable PTSD (Wave II)
0.96 (0.72, 1.27)
a
19 cases were removed from the analyses (less than 2% missing from analyses).
*
p<.05
**
Non-significant trend (p<.10)
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At Wave II, the odds of probable depression were 59% higher among individuals from
New Orleans compared to individuals from Memphis (OR=1.59 [95% CI=0.96, 2.63]), but this
difference was no longer significant (p=.07). Hurricane exposure remained unassociated with
probable PTSD at Wave II (OR=1.24 [95% CI=0.78, 1.95]). Every additional day spent with
poor mental health thirty days before Hurricane Katrina increased the odds of probable
depression by 3% (OR=1.03 [95% CI=1.01, 1.06]), but was no longer associated with probable
PTSD (p=.14). Also, perceived social support thirty days before Hurricane Katrina was no
longer associated with probable depression (p=.10) or PTSD (p=.76).
The patterns of results remained mostly the same when all participants in the sample were
included, though, with one important difference, hurricane exposure now increased the odds of
probable PTSD by 52% at Wave I (OR=1.52 [95% CI=1.13, 2.06]).
Disaster exposure severity. This analysis was repeated using only New Orleans
participants to verify further the effect of disaster exposure on probable depression and PTSD.
Many non-significant interactions were removed before testing the final model. First, perceived
social support and number of days spent with poor mental health thirty days before Hurricane
Katrina did not moderate the association between disaster exposure severity and probable
depression (all p-values ≥.27) or disaster exposure severity and probable PTSD at Wave I (all pvalues ≥.28). Second, perceived social support before Hurricane Katrina did not moderate the
association between disaster exposure severity and probable depression at Wave II (all p-values
≥.29). Last, perceived social support and the number of days spent with poor mental before
Hurricane Katrina did not moderate the association between disaster exposure severity and
probable PTSD at Wave II (all p-values ≥.15). These nonsignificant interactions were removed,
and the final model, which included only significant interactions, was interpreted.
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As shown in Table 20, disaster exposure severity was associated with probable
depression and PTSD at Wave I. First, participants from New Orleans who reported being
exposed to three or more Hurricane Katrina-related events had two times the odds of probable
depression compared to those who reported no events (OR=2.25 [95% CI=1.15, 4.40]), and
second, particpants from New Orleans who reported being exposed to two events had two times
the odds of probable PTSD compared to those who reported no events (OR=2.22 [95% CI=1.19,
4.12]). Every additional day spent with poor mental health before Hurricane Katrina increased
the odds of probable depression by 11% (OR=1.11 [95% CI=1.07, 1.15]) and PTSD by 7%
(OR=1.07 [95% CI=1.03, 1.11]). In contrast, every additional point increase in perceived social
support thirty days before Hurricane Katrina decreased the odds of probable depression by 82%
(OR=0.55 [95% CI=(0.40, 0.76]) and PTSD by 39% (OR=0.72 [95% CI=0.52, 0.99]).
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Table 20 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and probable depression and PTSD among individuals who lived in New Orleans and
reported a traumatic event (N=615)
Parameters
OR (95% CI)
Direct effects
Disaster exposure severity  Probable depression
No events
REF
One events
1.19 (0.67, 2.12)
Two events
1.63 (0.88, 3.04)
Three or more events
2.25 (1.15, 4.40)*
Number of days spent with poor mental health  Probable depression
1.11 (1.07, 1.15)*
Perceived social support  Probable depression
0.55 (0.40, 0.76)*
Race  Probable depression
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.38 (0.76, 2.53)
Other minorities
1.20 (0.62, 2.34)
Education  Probable depression
College grad.
REF
Some post-HS ed.
1.18 (0.65, 2.14)
HS grad. or equivalent
1.15 (0.60, 2.21)
1.05 (0.42, 2.61)
No HS degree
Household income  Probable depression
> $80,000
REF
$40,000–$80,000
0.84 (0.44, 1.61)
$20,000–$40,000
1.25 (0.62, 2.52)
> $20,000
0.96 (0.39, 2.34)
Refused to answer
0.47 (0.21, 1.06)
Disaster exposure severity  Probable PTSD
No events
One events
Two events
Three or more events
Number of days spent with poor mental health  Probable PTSD
Perceived social support  Probable PTSD
Race  Probable PTSD
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities

102

REF
1.57 (0.88, 2.81)
2.22 (1.19, 4.12)*
1.84 (0.94, 3.61)**
1.07 (1.03, 1.11)*
0.72 (0.52, 0.99)*
REF
0.93 (0.54, 1.60)
0.91 (0.37, 2.22)

Table 20 (Continued)
Parameters

OR (95% CI)
Direct effects

Education  Probable PTSD
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Probable PTSD
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer

REF
1.37 (0.78, 2.39)
0.90 (0.46, 1.76)
1.57 (0.70, 3.51)
REF
0.84 (0.45, 1.58)
1.04 (0.52, 2.07)
1.60 (0.74, 3.44)
0.39 (0.17, 0.89)*

Disaster exposure severity  Probable depression (Wave II)
No events
One events
Two events
Three or more events
Probable depression (Wave I)  Probable depression (Wave II)
No
Yes
Probable PTSD (Wave I)  Probable depression (Wave II)
No
Yes
Number of days spent with poor mental health  Probable depression
(Wave II)
Perceived social support  Probable depression (Wave II)
Disaster exposure severity  Probable PTSD (Wave II)
No events
One events
Two events
Three or more events
Probable depression (Wave I)  Probable PTSD (Wave II)
No
Yes
Probable PTSD (Wave I)  Probable PTSD (Wave II)
No
Yes
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REF
1.02 (0.33, 3.15)
0.97 (0.41, 2.30)
1.64 (0.65, 4.15)
REF
10.02 (4.19, 23.93)*
REF
1.65 (0.75, 3.66)
1.05 (1.00, 1.10)*
0.63 (0.37, 1.08)**
REF
0.73 (0.32, 1.68)
0.83 (0.32, 2.18)
0.98 (0.44, 2.16)
1.94 (0.97, 3.91)**
REF
4.40 (2.19, 8.82)*

Table 20 (Continued)
Parameters

OR (95% CI)

Direct effects
Number of days spent with poor mental health  Probable
PTSD (Wave II)
Perceived social support  Probable PTSD (Wave II)
Moderated effectsb

1.01 (0.98, 1.04)
0.78 (0.53, 1.15)

OR
Disaster exposure severity x Number of days spent with poor
mental health  Probable depression (Wave II)
No events
REF
Two events at 1SD below the average number of days
2.91
spent with poor mental health
Two events at 1SD above the average number of days
0.32
spent with poor mental health
Disaster exposure severity x Number of days spent with poor
mental health  Probable depression (Wave II)
No events
REF
Three events at 1SD below the average number of days
0.31
spent with poor mental health
Three events at 1SD above the average number of days
8.80
spent with poor mental health
a
14 cases were removed from the analyses (less than 2% missing from analyses).
*
p<.05
**
Non-significant trend (p<.10)

SE

p

2.04

.15

0.23

.16

0.27

.26

7.60

.25

The number of days spent with poor mental health (p=.04 and p=.02, respectively) before
Hurricane Katrina moderated the association between disaster exposure severity and probable
depression at Wave II. However, simple slope analyses revealed that there were no differences
in probable depression between participants who reported no events and two events (p=.16) and
no events and three events (p=.25) when the number of days spent with poor mental health was
one standard deviation above the average value. Moreover, there were no differences in
probable depression between participants who reported no events and two events (p=.15), and no
events and three events (p=.26), when the number days spent with poor mental health was one
standard deviation below the average value.
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After adjusting for the moderated effects, disaster exposure severity was not associated
with probable depression at Wave II (all p-values ≥.30), and disaster exposure severity was not
associated with probable PTSD at Wave II (all p-values ≥.46). The number of days spent with
poor mental health before Hurricane Katrina was still associated with probable depression at
Wave II (OR=1.05 [95% CI=1.00, 1.10]) even after adjusting for the moderated effects, but it
was not associated with probable PTSD (p=.69). Last, perceived social support before Hurricane
Katrina was no longer associated with either probable depression or PTSD at Wave II (p=.09 and
p=.20, respectively).
There were three important differences in the findings when everyone who lived in New
Orleans were included in the analysis (see Table 21 for complete details). First, the number of
days spent with poor mental health before Hurricane Katrina no longer moderated the association
between disaster exposure severity and probable depression at Wave II (p=.19 and p=.71).
Second, perceived social support 30 days before Hurricane Katrina moderated the association
between disaster exposure severity with probable PTSD at Wave I (p=.01). Participants who
reported one event had higher odds of probable PTSD compared to those who reported no events
(OR=3.20, SE=1.18, p=.01) when perceived social support before Hurricane Katrina was one
standard deviation below the average value, and lower odds of probable PTSD when perceived
social support was one standard deviation above the average value (OR=0.86, SE=0.33, p=.01).
Third, an additional level of disaster exposure severity was now associated with probable PTSD;
participants who reported three or more events had higher odds of probable PTSD compared to
those who reported no events (OR=2.99 [95% CI= 1.61, 5.52]).
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Table 21 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and probable depression and PTSD among individuals who lived in New Orleans
(N=974)
Parameters
OR (95% CI)
Direct effects
Disaster exposure severity  Probable depression
No events
REF
One events
1.32 (0.81, 2.13)
Two events
0.96 (0.55, 1.69)
Three or more events
2.47 (1.38, 4.43)*
Number of days spent with poor mental health  Probable depression
1.09 (1.06, 1.12)*
Perceived social support  Probable depression
0.62 (0.48, 0.80)*
Race  Probable depression
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.27 (0.80, 2.02)
Other minorities
1.31 (0.70, 2.45)
Education  Probable depression
College grad.
REF
Some post-HS ed.
1.19 (0.72, 1.97)
HS grad. or equivalent
1.13 (0.65, 1.96)
1.31 (0.65, 2.63)
No HS degree
Household income  Probable depression
> $80,000
REF
$40,000–$80,000
0.82 (0.48, 1.40)
$20,000–$40,000
1.28 (0.71, 2.31)
> $20,000
1.35 (0.66, 2.78)
Refused to answer
0.71 (0.36, 1.41)
Disaster exposure severity  Probable PTSD
No events
One events
Two events
Three or more events
Number of days spent with poor mental health  Probable PTSD
Perceived social support  Probable PTSD
Race  Probable PTSD
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
1.66 (0.97, 2.84)**
2.26 (1.27, 4.04)*
2.99 (1.61, 5.52)*
1.07 (1.04, 1.10)*
0.93 (0.66, 1.29)
REF
0.69 (0.43, 1.12)
0.87 (0.39, 1.95)

Table 21 (Continued)
Parameters

OR (95% CI)
Direct effects

Education  Probable PTSD
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Probable PTSD
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer

REF
1.19 (0.70, 2.03)
0.58 (0.30, 1.11)
0.96 (0.48, 1.92)
REF
0.77 (0.43, 1.39)
1.02 (0.54, 1.93)
1.38 (0.69, 2.76)
0.27 (0.12, 0.65)*

Disaster exposure severity  Probable depression (Wave II)
No events
One events
Two events
Three or more events
Probable depression (Wave I)  Probable depression (Wave II)
No
Yes
Probable PTSD (Wave I)  Probable depression (Wave II)
No
Yes
Number of days spent with poor mental health  Probable depression
(Wave II)
Perceived social support  Probable depression (Wave II)
Disaster exposure severity  Probable PTSD (Wave II)
No events
One events
Two events
Three or more events
Probable depression (Wave I)  Probable PTSD (Wave II)
No
Yes
Probable PTSD (Wave I)  Probable PTSD (Wave II)
No
Yes
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REF
1.05 (0.45, 2.46)
1.81 (0.80, 4.08)
1.89 (0.84, 4.23)
REF
6.92 (3.52, 13.63)*
REF
1.63 (0.81, 3.31)
1.04 (1.01, 1.08)*
0.83 (0.55, 1.24)
REF
0.74 (0.34, 1.64)
0.78 (0.31, 1.96)
1.09 (0.50, 2.39)
2.11 (1.08, 4.10)*
REF
7.26 (3.73, 14.12)*

Table 21 (Continued)
Parameters

OR (95% CI)

Direct effects
Number of days spent with poor mental health  Probable PTSD (Wave
II)
Perceived social support  Probable PTSD (Wave II)
Moderated effectsb
OR
Disaster exposure severity x Perceived social support 
Probable PTSD (Wave I)
No events
REF
One event at 1SD below the average perceived social
3.20
support
One event at 1SD above the average perceived social
0.86
support
a
29 cases were removed from the analyses (3% missing from analyses).
*
p<.05
**
Non-significant trend (p<.10)

1.00 (0.97, 1.03)
0.77 (0.53, 1.12)
SE

p

1.18

.01

0.33

.01

Does disaster exposure affect postdisaster relapse and quitting cigarette smoking?
The previous analyses focused on the mental health effects of being exposed to a disaster,
therefore to reduce redundancy this section will report only findings relevant to smoking
behavior. A descriptive summary of the previous results can be found in Table 2.
The model was tested (see Figure 5), and non-significant interactions were removed.
First, perceived social support before Hurricane Katrina did not moderate the association
between hurricane exposure and smoking relapse after Hurricane Katrina (p=.28). Second, the
number of days spent with poor mental health and perceived social support before Hurricane
Katrina did not moderate the association of hurricane exposure and quitting cigarette smoking
after Hurricane Katrina (p=.42 and p=.06, respectively). The model was re-tested without nonsignificant interactions. This model had excellent fit as measured by the chi-square test of model
fit (DF=3,

=0.50, p=.92), RMSEA (ε=0.00 [90% CI=0.00, 0.02]), CFI (1.00), and WRMR

(0.08); therefore, this model was subsequently intrepreted.
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The number of days spent with poor mental health 30 days before Hurricane Katrina
moderated the association between hurricane exposure and relapse after Hurricane Katrina
(p<.01). At one standard deviation below the average number of days spent with poor mental
health, the probability of tobacco relapse was higher among New Orleans participants than
Memphis participants (β=0.81, SE=0.25, p<.01). However, there was no association between
hurricane exposure and relapse after Hurricane Katrina when the number of days spent with poor
mental health was one standard deviation above the average value (p=.88). Even after adjusting
for the moderated effect, New Orleans participants, compared to Memphis participants, had an
increased probability of relapse after Hurricane Katrina (β=0.33, SE=0.18), though this increase
was marginally nonsignificant (p=.06). Similarly, every unit increase in depression severity also
increased the probability of relapse after Hurricane Katrina (β=0.02, SE=0.01), but this increase
was marginally nonsignificant as well (p=.05). As shown in Figure 10, the pathway from
hurricane exposure to postdisaster smoking relapse through depression severity was positive
(β=0.05, SE=0.03), but nonsignificant (p=.08). Posttraumatic stress was not associated with
relapse after Hurricane Katrina (p=.58), and the pathway from hurricane exposure to postdisaster
smoking relapse through posttraumatic stress was also not significant (p=.61). Last an increase
in the number of days spent with poor mental health before Hurricane Katrina increased the
probability of relapse after Hurricane Katrina (β=0.03, SE=0.01, p=.01), but perceived social
support before Hurricane Katrina was not associated with relapse after Hurricane Katrina
(p=.20).
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Figure 10. A mediation model illustrating the indirect effects of hurricane exposure on
postdisaster relapse (unstandardized estimates). An asterisk (*) identifies whether the pathway
or indirect effect is significant (p<.05); a solid arrow denotes a significant direct path (p<.05),
and a dotted path arrow denotes a nonsignificant path. See Table 22 for the complete mediation
model.
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Surprisingly, New Orleans participants, compared to Memphis participants, had an
increased probability of quitting cigarette smoking after Hurricane Katrina (β=0.26, SE=0.14),
though this increase was also marginally nonsignificant (p=.06). Neither depression or
posttraumatic stress was associated with quitting cigarette smoking after Hurricane Katrina
(p=.71 and p=.82, respectively), nor were their pathways significant (p=.71 and p=.82,
respectively). Also, the number of days spent with poor mental health and perceived social
support before Hurricane Katrina were also not associated with quitting cigarette smoking after
Hurricane Katrina (p=.74 and p=.38, respectively; see Table 22 for complete details).
The results changed considerably when everyone who lived in New Orleans was included
in the analysis (see Table 23 for complete details). First, hurricane exposure was now
significantly associated with relapse after Hurricane Katrina (β=0.39, SE=0.15, p=.01). Second,
depression severity was no longer associated with relapse after Hurricane Katrina (p=.28), but
posttraumatic stress did increase the probability of relapse after Hurricane Katrina (β=0.06,
SE=0.02, p=.01). Moreover, the depression severity pathway was nonsignificant (p=.29), but the
posttraumatic stress pathway was positive and nearly significant (β=0.03, SE=0.01, p=.05),
which indicated that hurricane exposure increased the probability of tobacco relapse after
Hurricane Katrina through the PTSD pathway. Third, an increase in perceived social support
before Hurricane Katrina increased the probability of quitting tobacco after Hurricane Katrina
(β=0.29, SE=0.09, p<.01). Last, perceived social support before Hurricane Katrina moderated
the association between hurricane exposure and quitting cigarette smoking after Hurricane
Katrina (p=.02). The probability of quitting cigarette smoking after Hurricane Katrina increased
when perceived social support was one standard deviation below the average value (β=0.47,
SE=0.16, p<.01), and there was no association between hurricane exposure and quitting cigarette
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smoking after Hurricane Katrina when perceived social support before Hurricane Katrina was
one standard deviation above the average value (p=.78). This sensitivity model had similar fit
indices scores as the primary model: chi-square test of model fit (DF=6,

=2.10, p=.91),

RMSEA (ε=0.00 [90% CI=0.00, 0.01]), CFI (1.00), and WRMR (0.17).
Table 22 Weighted least squares means and variance adjusted estimates for a recursive model
of hurricane exposure and postdisaster smoking behavior among individuals who reported a
traumatic event (N=1142a)
Parameters
Unstandardized SE
p
Direct effects
Hurricane exposure  Depression severity
Memphis
REF
New Orleans
4.55
0.92 <.01
Number of days spent with poor mental health  Depression
0.43
0.06 <.01
severity
Perceived social support  Depression severity
-3.18
0.52 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.92
0.93 .04
Other minorities
2.24
1.86 .23
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.48
1.09 .18
HS grad. or equivalent
1.46
1.24 .24
No HS degree
3.05
1.57 .05
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.71
1.32 .59
$20,000–$40,000
4.43
1.29 <.01
> $20,000
4.63
1.44 <.01
Refused to answer
0.32
1.51 .83
Hurricane exposure  Posttraumatic stress
Memphis
New Orleans
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support 30 days  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
0.23
0.06

0.17 .16
0.01 <.01

-0.37

0.10 <.01

REF
0.11
-0.23

0.18
0.40

.56
.56

Table 22 (Continued)
Parameters

Unstandardized

SE

p

REF
0.13
-0.10
0.46

0.21
0.23
0.31

.53
.65
.14

REF
0.18
0.39
0.74
-0.47

0.24
0.24
0.27
0.29

.45
.11
.01
.10

REF
0.33
0.01
0.02
0.03

0.18
0.01
0.03
0.01

.06
.05
.58
.01

0.18

0.14

.20

REF
0.22
0.14

0.22
0.32

.30
.66

REF
0.04
-0.25
-0.50

0.22
0.28
0.34

.84
.38
.15

REF
-0.37
-0.05
-0.66
0.05

0.26
0.24
0.33
0.31

.16
.83
.05
.87

REF
0.26

0.14

.06

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Smoking relapse
Memphis
New Orleans
Depression severity  Smoking relapse
Posttraumatic stress  Smoking relapse
Number of days spent with poor mental health  Smoking
relapse
Perceived social support Katrina  Smoking relapse
Race  Smoking relapse
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Smoking relapse
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Smoking relapse
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Quit tobacco smoking
Memphis
New Orleans
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Table 22 (Continued)
Parameters
Direct effects
Depression severity  Quit tobacco smoking
Posttraumatic stress  Quit tobacco smoking
Number of days spent with poor mental health  Quit tobacco
smoking
Perceived social support  Quit tobacco smoking
Race  Quit tobacco smoking
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Quit tobacco smoking
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Quit tobacco smoking
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Moderated effectsb
Hurricane exposure x Number of days spent with poor mental
health  Smoking relapse
Memphis
New Orleans at 1SD below the average number of
days spent with poor mental health
New Orleans at 1SD above the average number of
days spent with poor mental health
Indirect effectsb
Hurricane exposure  Depression severity  Smoking
relapse
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress  Smoking
relapse
Memphis
New Orleans
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Unstandardized

SE

p

<0.01
-0.01
<0.01

0.01
0.03
0.01

.71
.82
.74

0.08

0.09

.38

REF
0.10
0.17

0.15
0.24

.49
.47

REF
0.03
0.06
0.07

0.17
0.19
0.28

.86
.74
.79

REF
-0.23
-0.01
0.13
-0.14

0.20
0.19
0.25
0.21

.27
.96
.61
.50

REF
0.81

0.25 <.01

-0.14

0.25

.57

REF
0.05

0.03

.08

REF
<0.01

0.01

.61

Table 22 (Continued)
Parameters

Unstandardized
Indirect effectsb
Hurricane exposure  Depression severity  Quit tobacco
smoking
Memphis
REF
New Orleans
-0.01
Hurricane exposure  Posttraumatic stress  Quit tobacco
smoking
Memphis
REF
New Orleans
<0.01
Disturbance variances and covariances
Depression severity
119.75
Posttraumatic stress
4.65
Depression severity
Posttraumatic stress
9.80

6.60 <.01
0.36 <.01
1.02 <.01

Smoking relapse

0.07 <.01

Quit tobacco smoking

0.48

R²
Depression severity
0.27
Posttraumatic stress
0.14
0.18
Smoking relapse
Quit tobacco smoking
0.04
a
19 cases were removed from the analyses (less than 2% missing from analyses).
b
Moderated effects were tested using simple slope analyses.
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SE

p

0.03

.71

0.01

.82

0.03 <.01
0.03 <.01
0.07 .01
0.03 .14

Table 23 Weighted least squares means and variance adjusted estimates for a recursive model
of hurricane exposure and postdisaster smoking behavior (N=1953a)
Parameters
Unstandardized SE
p
Direct effects
Hurricane exposure  Depression severity
Memphis
REF
New Orleans
4.81
0.71 <.01
Number of days spent with poor mental health  Depression
0.43
0.05 <.01
severity
Perceived social support  Depression severity
-2.98
0.62 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.69
0.69 .01
Other minorities
0.35
1.51 .81
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.59
0.86 .07
HS grad. or equivalent
1.36
0.96 .16
No HS degree
3.35
1.11 <.01
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.59
1.03 .57
$20,000–$40,000
3.49
1.03 <.01
> $20,000
4.54
1.14 <.01
Refused to answer
0.35
1.16 .76
Hurricane exposure  Posttraumatic stress
Memphis
New Orleans
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support Katrina  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
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REF
0.42
0.06

0.13
0.01

<.01
<.01

-0.37

0.10

<.01

REF
<0.01
-0.30

0.14
0.33

.99
.36

REF
0.11
-0.30
-0.06

0.17
0.18
0.23

.53
.10
.79

Table 23 (Continued)
Parameters
Direct effects
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Smoking relapse
Memphis
New Orleans
Depression severity  Smoking relapse
Posttraumatic stress  Smoking relapse
Number of days spent with poor mental health  Smoking
relapse
Perceived social support  Smoking relapse
Race  Smoking relapse
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Smoking relapse
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Smoking relapse
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Quit tobacco smoking
Memphis
New Orleans
Depression severity  Quit tobacco smoking
Posttraumatic stress  Quit tobacco smoking
Number of days spent with poor mental health  Quit
tobacco smoking
Perceived social support  Quit tobacco smoking
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Unstandardized

SE

p

REF
0.10
0.21
0.42
-0.41

0.19
0.19
0.22
0.23

.60
.27
.05
.08

REF
0.39
0.01
0.06
0.02

0.15
0.01
0.02
0.01

.01
.28
.01
.02

0.10

0.15

.51

REF
0.31
0.27

0.18
0.27

.08
.31

REF
0.14
-0.16
-0.67

0.18
0.21
0.26

.45
.44
.01

REF
-0.40
-0.04
-0.35
-0.12

0.22
0.21
0.28
0.25

.06
.86
.20
.64

REF
0.21
<0.01
0.02
0.01

0.11
0.01
0.03
0.01

.05
.73
.56
.27

0.29

0.09

<.01

Table 23 (Continued)
Parameters

Unstandardized

SE

p

REF
0.18
0.25

0.11
0.22

.10
.27

REF
0.07
-0.08
-0.22

0.14
0.15
0.21

.63
.57
.30

REF
-0.24
<0.01
0.03
-0.22

0.16
0.15
0.21
0.17

.12
.98
.88
.19

REF
0.76

0.23

<.01

0.03

0.20

.88

REF
0.47

0.16

<.01

-0.04

0.15

.78

REF
0.02

0.02

.29

REF
0.03

0.01

.05

Direct effects
Race  Quit tobacco smoking
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Quit tobacco smoking
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Quit tobacco smoking
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Moderated effectsb
Hurricane exposure x Number of days spent with poor mental
health  Smoking relapse
Memphis
New Orleans at 1SD below the average number of
days spent with poor mental health
New Orleans at 1SD above the average number of
days spent with poor mental health
Hurricane exposure x Perceived social support  Quit
tobacco smoking
Memphis
New Orleans at 1SD below the average perceived
social support
New Orleans at 1SD above the average perceived
social support
Indirect effectsb
Hurricane exposure  Depression severity Smoking
relapse
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress  Smoking
relapse
Memphis
New Orleans
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Table 23 (Continued)
Parameters

Unstandardized
Indirect effectsb
Hurricane exposure  Depression severity  Quit tobacco
smoking
Memphis
REF
New Orleans
-0.01
Hurricane exposure  Posttraumatic stress  Quit tobacco
smoking
Memphis
REF
New Orleans
0.01
Disturbance variances and covariances
Depression severity
111.75
Posttraumatic stress
4.49
Depression severity
Posttraumatic stress
7.63
Smoking relapse

Quit tobacco smoking

0.53

R²
Depression severity
0.26
Posttraumatic stress
0.11
Smoking relapse
0.16
Quit tobacco smoking
0.06
a
51 cases were removed from the analyses (less than 3% missing from analyses).
b
Moderated effects were tested using simple slope analyses.

SE

p

0.03

.73

0.01

.57

4.89
0.28
0.72

<.01
<.01
<.01

0.06

<.01

0.03
0.02
0.05
0.02

<.01
<.01
<.01
.01

Disaster exposure severity. This analysis was repeated using only participants from
New Orleans to verify further the effect of disaster exposure on postdisaster smoking behavior.
Many non-significant interactions were removed before testing the final model. First, the
number of days spent with poor mental health and perceived social support before Hurricane
Katrina did not moderate the association between disaster exposure severity and smoking relapse
or quitting cigarette smoking after Hurricane Katrina (all p-values ≥ 0.40 and all p-values ≥ 0.17,
respectively). The model was re-tested without non-significant interactions. This model had
excellent fit as measured by the chi-square test of model fit (DF=6,

= 6.51, p=.37), RMSEA

(ε=0.01 [90% CI=0.00, 0.06]), CFI (1.00), and WRMR (0.29), therefore this model was
subsequently intrepreted.
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As shown in Table 24, participants who reported one hurricane-related event or two
events, compared to participants who reported no events, had a higher probability of relapse after
Hurricane Katrina (β=0.76, SE=0.28, p=.01 and β=0.91, SE=0.30, p<.01, respectively). The
probability of relapse after Hurricane Katrina was not significantly higher among participants
who reported three or more events compared to participants who reported no events (p=.22).
Each unit increase in depression severity increased the probability of postdisaster relapse
(β=0.02, SE=0.01, p=.01), but posttraumatic stress was not associated with relapse (p=.29). The
pathway from disaster exposure severity to postdisaster smoking relapse through depression
severity was positive and increased as the number of hurricane-related events increased (one
event: β=0.04, SE=0.03, p=.14; two events: β=0.06, SE=0.04, p=.07; and three events or more
events: β=0.09, SE=0.04, p=.04). More importantly, this indirect pathway was moderated by the
number of days spent with poor mental health 30 days before Hurricane Katrina. For
participants who reported two hurricane-related events, compared to no events, and when the
average number of days spent with poor mental health 30 days before Hurricane Katrina was one
standard deviation above the average value, the pathway from disaster exposure severity to
postdisaster relapse through depression severity was strengthened (β=0.15, SE=0.04, p=.04). In
contrast, the pathway from disaster exposure severity to postdisaster smoking relapse through
posttraumatic stress was not significant (all p-values ≥.31). Last, neither perceived social
support nor the number of days spent with poor mental health before Hurricane Katrina was
associated with postdisaster relapse (p=.21 and p=.31, respectively).
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Disaster exposure severity was also associated with quitting cigarette smoking after
Hurricane Katrina; participants who reported two events, compared to participants who reported
no events, had an increased chance of quitting cigarette smoking after Hurricane Katrina
(β=0.57, SE=0.24, p=.02). Notably, no other variables in the model, including depression
(p=.92) and posttraumatic stress (p=.99), were associated with quitting cigarette smoking after
Hurricane Katrina (all other p-values ≥.19). Based on these findings, along with the findings
from the previous section, pathways or indirect effects were not estimated for quitting cigarette
smoking after Hurricane Katrina among New Orleans participants.
The results changed when everyone who lived in New Orleans was included in the
analysis (see Table 25 for complete details). First, posttraumatic stress was now associated with
postdisaster relapse (β=0.07, SE=0.03, p=.01). The pathway from disaster exposure severity to
postdisaster smoking relapse through posttraumatic stress was also now significant and increased
in magnitude as the number of hurricane-related events increased (one event: β=0.03, SE=0.02,
p=.20; two events: β=0.05, SE=0.03, p=.09; and three events or more events: β=0.10, SE=0.05,
p=.03). Second, there were two new conditional indirect effects. For participants who reported
one hurricane-related event, compared to no events, and when the average perceived social
support before Hurricane Katrina was one standard deviation below the average value, the
pathway from disaster exposure severity to postdisaster relapse through depression severity was
significant (β=0.06, SE=0.03, p=.04), but the pathway weakened as perceived social support
increased (See Table 25). Similarly, for participants who reported one hurricane-related event,
compared to no events, and when perceived social support before Hurricane Katrina was one
standard deviation below the average value, the pathway from disaster exposure severity to
postdisaster relapse through posttraumatic stress was nearly significant (β=0.09, SE=0.05,
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p=.05), and this pathway also weakened as perceived social support increased. This sensitivity
model had similar fit compared to the previous analysis according to the chi-square test of model
fit (DF=2,

=2.12, p=.35), RMSEA (ε=0.01 [90% CI=0.00, 0.06]), CFI (1.00), and WRMR

(0.17).
Table 24 Weighted least squares means and variance adjusted estimates for a recursive model
of disaster exposure severity and postdisaster smoking behavior among individuals who lived
in New Orleans and reported a traumatic event (N=615)
Parameters
Unstandardized SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
2.76
1.52 .07
Two events
3.97
1.71 <.01
Three or more events
5.35
1.74 <.01
Number of days spent with poor mental health  Depression
0.42
0.07 <.01
severity
Perceived social support  Depression severity
-2.40
0.80 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
-0.04
1.50 .98
Other minorities
-0.14
2.21 .95
Education  Depression severity
College grad.
REF
Some post-HS ed.
0.56
1.58 .72
HS grad. or equivalent
0.98
1.82 .59
0.76
2.20 .73
No HS degree
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
1.10
1.86 .55
$20,000–$40,000
3.87
1.85 .04
> $20,000
6.51
2.14 <.01
Refused to answer
-0.98
2.50 .70
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
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REF
0.27
0.97
0.96
0.06

0.28
0.33
0.31
0.01

.34
<.01
<.01
<.01

-0.13

0.16

.42

Table 24 (Continued)
Parameters

Unstandardized

SE

p

REF
-0.32
-0.43

0.28
0.37

.25
.26

REF
0.35
-0.21
0.62

0.27
0.31
0.42

.19
.49
.14

REF
0.04
0.22
0.71
-0.99

0.31
0.32
0.36
0.43

.90
.50
.05
.02

REF
0.76
0.91
0.49
0.02
0.04
-0.02

0.28
0.30
0.40
0.01
0.04
0.02

.01
<.01
.22
.01
.29
.21

0.28

0.27

.31

REF
0.06
0.09

0.36
0.38

.86
.82

REF
0.09
-0.06
-0.68

0.30
0.33
0.62

.77
.84
.27

REF
-0.22
0.11
-0.76
0.22

0.30
0.36
0.52
0.47

.46
.76
.15
.64

Direct effects
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Smoking relapse
No events
One events
Two events
Three or more events
Depression severity  Smoking relapse
Posttraumatic stress  Smoking relapse
Number of days spent with poor mental health  Smoking
relapse
Perceived social support  Smoking relapse
Race  Smoking relapse
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Smoking relapse
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Smoking relapse
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
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Table 24 (Continued)
Parameters
Direct effects
Disaster exposure severity  Quit tobacco smoking
No events
One events
Two events
Three or more events
Depression severity  Quit tobacco smoking
Posttraumatic stress  Quit tobacco smoking
Number of days spent with poor mental health  Quit
tobacco smoking
Perceived social support  Quit tobacco smoking
Race  Quit tobacco smoking
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Quit tobacco smoking
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Quit tobacco smoking
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Moderated effectsb
Disaster exposure severity x Number of days spent with poor
mental health  Depression severity
No events
Two events at 1SD below the average number of days
spent with poor mental health
Two events at 1SD above the average number of days
spent with poor mental health
Disaster exposure severity x Perceived social support 
Posttraumatic stress
No events
One event at 1SD below the average perceived social
support
One event at 1SD above the average perceived social
support
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Unstandardized

SE

p

REF
-0.07
0.57
-0.32
<0.01
<0.01
-0.01

0.23
0.24
0.31
0.01
0.05
0.01

.76
.02
.30
.92
.99
.52

-0.07

0.16

.67

REF
0.16
0.37

0.24
0.30

.51
.22

REF
-0.05
0.05
0.05

0.25
0.27
0.31

.84
.87
.86

REF
0.04
0.34
0.33
-0.21

0.27
0.26
0.32
0.36

.90
.19
.29
.56

REF
-1.37

2.85

.63

9.30

2.94

<.01

REF
0.83

0.39

.03

-0.29

0.40

.48

Table 24 (Continued)
Parameters

Unstandardized SE
p
Indirect Effects
Disaster exposure severity  Depression severity  Smoking
relapse
No events
REF
One events
0.04
0.03 .14
Two events
0.06
0.04 .07
Three or more events
0.09
0.04 .04
Disaster exposure severity  Posttraumatic stress 
Smoking relapse
No events
REF
One events
0.01
0.02 .51
Two events
0.04
0.04 .33
Three or more events
0.04
0.04 .31
Conditional Indirect Effects
Disaster exposure severity x Number of days spent with poor
mental health  Depression severity  Smoking relapse
No events
REF
Two events at 1SD below the average number of days
-0.02
0.05 .64
spent with poor mental health
Two events at 1SD above the average number of days
0.15
0.07 .04
spent with poor mental health
Disaster exposure severity x Perceived social support 
Posttraumatic stress  Smoking relapse
No events
REF
One event at 1SD below the average perceive social
0.04
0.04 .34
support
One event at 1SD above the average perceive social
-0.01
0.02 .51
support
Disturbance variances and covariances
Depression severity
131.22
10.50 <.01
Posttraumatic stress
4.33
0.44 <.01
Depression severity
Posttraumatic stress
9.99
1.40 <.01
Smoking relapse

Quit tobacco smoking

0.24

R²
Depression severity
0.24
Posttraumatic stress
0.19
Smoking relapse
0.32
0.12
Quit tobacco smoking
a
14 cases were removed from the analyses (2% missing from analyses).
b
Moderated effects were tested using simple slope analyses.
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0.12

<.01

0.04
0.04
0.11
0.06

<.01
<.01
<.01
.05

Table 25 Weighted least squares means and variance adjusted estimates for a recursive model
of disaster exposure severity and postdisaster smoking behavior among participants who lived
in New Orleans (N=974)
Parameters
Unstandardized SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
3.19
1.23 .01
Two events
1.66
1.41 .24
Three or more events
6.75
1.41 <.01
Number of days spent with poor mental health  Depression
0.43
0.06 <.01
severity
Perceived social support  Depression severity
-2.40
0.66 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
0.12
0.12 .91
Other minorities
0.67
1.84 .72
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.20
1.32 .37
0.37
1.47 .80
HS grad. or equivalent
No HS degree
2.07
1.64 .21
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.35
1.50 .82
$20,000–$40,000
3.13
1.56 .05
> $20,000
6.01
1.72 <.01
Refused to answer
0.14
1.84 .94
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
0.41
0.65
1.35
0.07

0.24 .09
0.25 .01
0.26 <.01
0.01 <.01

0.01

0.12

.96

REF
-0.50
-0.25

0.22
0.31

.02
.43

Table 25 (Continued)
Parameters

Unstandardized

SE

p

REF
0.18
-0.58
-0.04

0.23
0.25
0.32

.44
.02
.91

REF
-0.13
0.12
0.34
-0.95

0.26
0.26
0.30
0.36

.63
.64
.26
.01

REF
0.39
0.59
0.32
0.01
0.07
-0.02

0.23
0.25
0.30
0.01
0.03
0.01

.09
.02
.28
.01
.02
.15

0.10

0.18

.57

REF
0.13
0.37

0.27
0.31

.63
.23

REF
0.11
-0.04
-0.85

0.24
0.24
0.46

.64
.86
.06

REF
-0.35
<0.01
-0.73
-0.15

0.25
0.29
0.35
0.37

.16
.99
.04
.67

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Smoking relapse
No events
One events
Two events
Three or more events
Depression severity  Smoking relapse
Posttraumatic stress  Smoking relapse
Number of days spent with poor mental health  Smoking
relapse
Perceived social support  Smoking relapse
Race  Smoking relapse
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Smoking relapse
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Smoking relapse
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
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Table 25 (Continued)
Parameters
Direct effects
Disaster exposure severity  Quit tobacco smoking
No events
One events
Two events
Three or more events
Depression severity  Quit tobacco smoking
Posttraumatic stress  Quit tobacco smoking
Number of days spent with poor mental health  Quit tobacco
smoking
Perceived social support  Quit tobacco smoking
Race  Quit tobacco smoking
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Quit tobacco smoking
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Quit tobacco smoking
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Moderated effectsb
Disaster exposure severity x Perceived social support 
Depression severity
No events
One event at 1SD below the average perceived social
support
One event at 1SD above the average perceived social
support
Disaster exposure severity x Perceived social support 
Posttraumatic stress
No events
One event at 1SD below the average perceived social
support
One event at 1SD above the average perceived social
support
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Unstandardized

SE

p

REF
-0.12
0.43
-0.13
<0.01
0.04
<0.01

0.18
0.19
0.25
0.01
0.03
0.01

.51
.03
.59
.99
.27
.84

<0.01

0.13

.99

REF
0.07
0.22

0.18
0.24

.72
.35

REF
-0.08
-0.04
-0.19

0.19
0.20
0.28

.68
.85
.50

REF
-0.04
0.31
0.25
-0.28

0.21
0.21
0.25
0.25

.86
.14
.33
.27

REF
5.63

1.62 <.01

0.75

1.75

REF
1.29

0.32 <.01

-0.47

0.33

.67

.15

Table 25 (Continued)
Parameters

Unstandardized
Indirect Effects
Disaster exposure severity  Depression severity  Smoking
relapse
No events
REF
One events
0.04
Two events
0.02
Three or more events
0.08
Disaster exposure severity  Posttraumatic stress  Smoking
relapse
No events
REF
One events
0.03
Two events
0.05
Three or more events
0.10
Conditional Indirect Effects
Disaster exposure severity x Perceived social support 
Depression severity  Smoking relapse
No events
REF
One event at 1SD below the average perceive social
0.06
support
One event at 1SD above the average perceive social
0.01
support
Disaster exposure severity x Perceived social support 
Posttraumatic stress  Smoking relapse
No events
REF
One event at 1SD below the average perceive social
0.09
support
One event at 1SD above the average perceive social
-0.03
support
Disturbance variances and covariances
Depression severity
131.06
Posttraumatic stress
4.34
Depression severity
Posttraumatic stress
7.47

8.92 <.01
0.37 <.01
1.03 <.01

Smoking relapse

0.10 <.01

Quit tobacco smoking

0.30

R²
Depression severity
0.24
Posttraumatic stress
0.17
0.27
Smoking relapse
Quit tobacco smoking
0.08
a
29 cases were removed from the analyses (2% missing from analyses).
b
Moderated effects were tested using simple slope analyses.
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SE

p

0.02
0.02
0.03

.09
.28
.03

0.02
0.03
0.05

.20
.09
.03

0.03

.04

0.02

.68

0.05

.05

0.03

.19

0.03 <.01
0.03 <.01
0.09 <.01
0.04 .02

Does disaster exposure affect postdisaster nicotine dependence and daily cigarette
smoking?
As stated previously, this section will only report findings relevant to smoking behavior.
Findings on mental health can be found in Table 26, and a descriptive summary of the previous
results can be found in Table 2.
Table 26 Robust maximum likelihood estimates for a recursive model of hurricane exposure
and postdisaster nicotine dependence and change in the number of cigarettes smoked daily
since Hurricane Katrina among current smokers who reported a traumatic event (N=274a)
Parameters
Unstandardized SE
p
Direct effects
Hurricane exposure  Depression severity
Memphis
REF
New Orleans
4.39
1.74 .01
0.28
0.09 <.01
Number of days spent with poor mental health  Depression
severity
Perceived social support  Depression severity
-3.41
0.94 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
-0.75
1.78 .67
Other minorities
-4.72
2.88 .10
Education  Depression severity
College grad.
REF
Some post-HS ed.
-0.77
2.06 .71
HS grad. or equivalent
-0.01
2.24 .99
No HS degree
3.64
3.29 .27
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
2.77
2.11 .19
$20,000–$40,000
6.14
2.21 .01
> $20,000
6.04
3.15 .06
Refused to answer
-0.58
2.36 .81
Hurricane exposure  Posttraumatic stress
Memphis
New Orleans
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
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REF
-0.06
0.06

0.36
0.02

.88
<.01

-0.08

0.21

.71

Table 26 (Continued)
Parameters

Unstandardized

SE

p

REF
0.10
-0.44

0.39
0.52

.80
.40

REF
0.29
0.24
0.78

0.46
0.51
0.62

.53
.64
.21

REF
0.58
0.31
0.72
-0.85

0.50
0.49
0.56
0.52

.25
.53
.20
.10

REF
0.01
0.02
0.07
-0.01
-0.16

0.25
0.01
0.05
0.02
0.14

.98
.26
.21
.43
.26

0.10

0.01

<.01

REF
-0.09
0.25

0.29
0.56

.76
.66

REF
0.30
0.43
0.42

0.35
0.43
0.50

.39
.32
.40

REF
0.03
-0.29
-0.08
-0.46

0.38
0.38
0.50
0.57

.93
.45
.87
.42

Direct effects
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Nicotine dependence
Memphis
New Orleans
Depression severity  Nicotine dependence
Posttraumatic stress  Nicotine dependence
Perceived social support  Nicotine dependence
Number of days spent with poor mental health  Nicotine
dependence
Number of cigarettes smoked daily (Before Hurricane
Katrina) Nicotine dependence
Race  Nicotine dependence
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Nicotine dependence
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Nicotine dependence
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
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Table 26 (Continued)
Parameters
Direct effects
Hurricane exposure  Change in the number of cigarettes
smoked daily
Memphis
New Orleans
Depression severity  Change in the number of cigarettes
smoked daily
Posttraumatic stress  Change in the number of cigarettes
smoked daily
Number of days spent with poor mental health  Change in
the number of cigarettes smoked daily
Perceived social support  Change in the daily number of
cigarettes smoked daily
Number of cigarettes smoked daily (Before Hurricane
Katrina)  Change in the daily number of cigarettes smoked
daily
Race  Change in the daily number of cigarettes smoked
daily
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Change in the daily number of cigarettes
smoked daily
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Change in the number of cigarettes
smoked daily
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Depression severity (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Depression severity (Wave
II)
Posttraumatic stress (Wave I)  Depression severity (Wave
II)
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Unstandardized

SE

p

REF
1.34
-0.02

1.21
0.07

.27
.76

0.26

0.38

.50

-0.04

0.06

.48

-0.19

0.70

.79

-0.34

0.08

<.01

REF
-3.95
-3.06

1.53
1.35

.01
.02

REF
1.32
-1.09
-0.01

1.33
1.64
1.79

.32
.51
.99

REF
0.17
-0.80
0.27
2.49

1.40
1.53
1.68
2.12

.90
.60
.87
.24

REF
3.45
0.48

1.39
0.08

.01
<.01

0.97

0.38

.01

Table 26 (Continued)
Parameters
Direct effects
Nicotine dependence (Wave I) Depression severity (Wave
II)
Change in the number of cigarettes smoked daily (Wave I)
Depression severity (Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
Hurricane exposure  Posttraumatic stress (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Posttraumatic stress (Wave
II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave
II)
Nicotine dependence (Wave I) Posttraumatic stress (Wave
II)
Change in the number of cigarettes smoked daily since
Hurricane Katrina (Wave I) Posttraumatic stress (Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
Hurricane exposure  Nicotine dependence (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Nicotine dependence (Wave
II)
Posttraumatic stress (Wave I)  Nicotine dependence (Wave
II)
Depression severity (Wave II)  Nicotine dependence (Wave
II)
Posttraumatic stress (Wave II)  Nicotine dependence (Wave
II)
Nicotine dependence (Wave I) Nicotine dependence (Wave
II)
Change in the number of cigarettes smoked daily since
Hurricane Katrina (Wave I) Nicotine dependence (Wave II)
Number of days spent with poor mental health  Nicotine
dependence (Wave II)
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Unstandardized

SE

p

0.20

0.34

.56

0.12

0.11

.27

0.05

0.10

.59

-0.17

0.72

.82

REF
0.19
0.04

0.33
0.02

.57
.01

0.22

0.09

.01

-0.02

0.07

.78

0.02

0.02

.29

0.01

0.02

.80

0.22

0.20

.28

REF
0.48
0.01

0.25
0.01

.05
.50

-0.07

0.06

.19

0.02

0.01

.16

-0.01

0.05

.85

0.50

0.08

<.01

-0.02

0.02

.48

<0.01

0.01

.72

Table 26 (Continued)
Parameters
Direct effects
Perceived social support  Nicotine dependence (Wave II)
Number of cigarettes smoked daily (Before Hurricane
Katrina)  Nicotine dependence (Wave II)
Hurricane exposure  Change in the number of cigarettes
smoked daily (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Change in the number of
cigarettes smoked daily (Wave II)
Posttraumatic stress (Wave I)  Change in the number of
cigarettes smoked daily (Wave II)
Depression severity (Wave II)  Change in the number of
cigarettes smoked daily (Wave II)
Posttraumatic stress (Wave II)  Change in the number of
cigarettes smoked daily (Wave II)
Nicotine dependence (Wave I) Change in the number of
cigarettes smoked daily (Wave II)
Change in the number of cigarettes smoked daily (Wave I) 
Change in the number of cigarettes smoked daily (Wave II)
Number of days spent with poor mental health  Change in
the number of cigarettes smoked daily (Wave II)
Perceived social support  Change in the number of
cigarettes smoked daily (Wave II)
Number of cigarettes smoked daily (Before Hurricane
Katrina) Change in the number of cigarettes smoked daily
(Wave II)
Moderated effectsb
Hurricane exposure x Number of days spent with poor mental
health  Depression severity (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
Hurricane exposure x Perceived social support  Nicotine
dependence (Wave II)
Memphis
New Orleans at 1SD below the average perceived social
support
New Orleans at 1SD above the average perceived social
support
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Unstandardized

SE

p

0.27
0.01

0.19
0.02

.16
.54

REF
2.32
0.01

0.99
0.05

.02
.87

-0.13

0.22

.54

<0.01

0.05

.96

-0.05

0.22

.83

0.81

0.36

.02

-0.71

0.08

<.01

-0.01

0.05

.80

0.18

0.57

.75

-0.63

0.07

<.01

REF
-0.25

1.85

.89

7.15

1.91

<.01

REF
1.06

0.35

<.01

-0.10

0.25

.68

Table 26 (Continued)
Parameters
Indirect Effects
Hurricane exposure  Depression severity (Wave I) 
Nicotine dependence (Wave I)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Nicotine dependence (Wave I)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave I) 
Change in the number of cigarettes smoked daily (Wave I)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in the number of cigarettes smoked daily (Wave I)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave I) 
Nicotine dependence (Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Nicotine dependence (Wave II)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave II) 
Nicotine dependence (Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave II) 
Nicotine dependence (Wave II)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave I) 
Change in the number of cigarettes smoked daily (Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in the number of cigarettes smoked daily (Wave II)
Memphis
New Orleans
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Unstandardized

SE

p

REF
0.07

0.08

.34

REF
<0.01

0.02

.88

REF
-0.10

0.33

.76

REF
-0.01

0.10

.89

REF
0.04

0.06

.52

REF
<0.01

0.03

.88

REF
0.06

0.05

.20

REF
<0.01

0.01

.85

REF
0.03

0.20

.87

REF
0.01

0.05

.88

Table 26 (Continued)
Parameters

Unstandardized SE
p
Indirect Effects
Hurricane exposure  Depression severity (Wave II) 
Change in the number of cigarettes smoked daily (Wave II)
Memphis
REF
New Orleans
0.01
0.17 .96
Hurricane exposure  Posttraumatic stress (Wave II) 
Change in the number of cigarettes smoked daily (Wave II)
Memphis
REF
New Orleans
-0.01
0.05 .84
Conditional Indirect Effects
Hurricane exposure x Number of days spent with poor mental
health  Depression severity (Wave II)  Nicotine
dependence (Wave II)
Memphis
REF
New Orleans at 1SD below the average number of days
<0.01
0.03 .89
spent with poor mental health
New Orleans at 1SD above the average number of days
0.13
0.09 .17
spent with poor mental health
Hurricane exposure x Number of days spent with poor mental
health  Depression severity (Wave II)  Change in the
number of cigarettes smoked daily (Wave II)
Memphis
REF
New Orleans at 1SD below the average number of days
<0.01
0.01 .97
spent with poor mental health
New Orleans at 1SD above the average number of days
0.02
0.36 .96
spent with poor mental health
Disturbance variances and covariances
Depression severity (Wave I)
119.81
12.72 <.01
Posttraumatic stress (Wave I)
5.07
0.34 <.01
Nicotine dependence (Wave I)
2.74
0.25 <.01
46.46
7.82 <.01
Change in the number of cigarettes smoked daily (Wave I)
82.77
9.98 <.01
Depression severity (Wave II)
Posttraumatic stress (Wave II)
4.98
0.43 <.01
Nicotine dependence (Wave II)
2.25
0.23 <.01
Change in the number of cigarettes smoked daily (Wave II)
50.92
7.15 <.01
Depression severity (Wave I)
Posttraumatic stress
9.94
2.06 <.01
(Wave I)
Nicotine dependence (Wave I)
Change in the number of
5.73
0.92 <.01
cigarettes smoked daily (Wave I)
Depression severity (Wave II)
Posttraumatic stress
4.50
1.47 <.01
(Wave II)
6.60
1.09 <.01
Nicotine dependence (Wave II)
Change in the number
of cigarettes smoked daily (Wave II)
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Table 26 (Continued)
Parameters

Unstandardized

SE

p

0.05
0.04
0.06
0.09
0.06
0.05
0.06
0.06

<.01
<.01
<.01
<.01
<.01
0.01
<.01
<.01

R²
Depression severity (Wave I)
0.27
Posttraumatic stress (Wave I)
0.14
Nicotine dependence (Wave I)
0.39
Change in the number of cigarettes smoked daily (Wave I)
0.31
Depression severity (Wave II)
0.51
Posttraumatic stress (Wave II)
0.14
Nicotine dependence (Wave II)
0.44
Change in the number of cigarettes smoked daily (Wave II)
0.42
a
8 cases were removed from the analyses (3% missing from analyses).
b
Moderated effects were tested using simple slope analyses.

The model was tested (see Figure 6), and non-significant interactions were removed.
First, the number of days spent with poor mental health and perceived social support before
Hurricane Katrina did not moderate the association between hurricane exposure and postdisaster
nicotine dependence (p=.70 and p=.42, respectively) or the change in the number of cigarettes
smoked daily since Hurricane Katrina (p=.39 and p=.07, respectively) at Wave I. Second, the
number of days spent with poor mental health before Hurricane Katrina did not moderate the
association between hurricane exposure and postdisaster nicotine dependence or the change in
the number of cigarettes smoked daily since Hurricane Katrina at Wave II (p=.99 and p=.51,
respectively). Last, perceived social support before Hurricane Katrina did not moderate the
association between hurricane exposure and the change in the number of cigarettes smoked daily
since Hurricane Katrina at Wave II (p=.62). The model was re-tested without non-significant
interactions, and this model performed well on the chi-square test of model fit (DF=54,

=

84.59, p<.01), RMSEA (ε=0.05 [90% CI=0.03, 0.06]), CFI (0.96), and SRMR (0.03); therefore,
this model was subsequently intrepreted.
At Wave I, hurricane exposure was not associated with postdisaster nicotine dependence
(p=.98). Likewise, depression and posttraumatic stress were not associated with postdisaster
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nicotine dependence (p=.26 and p=.21, respectively). Moreover, the pathways linking hurricane
exposure and postdisaster nicotine dependence through depression severity and posttraumatic
stress were also not significant (p=.34 and p=.88; refer to Figure 11). Last, neither the number
of days spent with poor mental health or perceived social support before Hurricane Katrina was
associated with postdisaster nicotine dependence (p=.43 and p=.26, respectively).
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Figure 11. A mediation model illustrating the indirect effects of hurricane exposure on change in the number of cigarettes smoked
daily since Hurricane Katrina and postdisaster nicotine dependence at Wave I (unstandardized estimates). An asterisk (*) identifies
whether the pathway or indirect effect is significant (p<.05); a solid arrow denotes a significant direct path (p<.05), and a dotted path
arrow denotes a nonsignificant path. See Table 26 for the complete mediation model.
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Similarly, at Wave I, hurricane exposure was not associated with the change in the
number of cigarettes smoked daily since Hurricane Katrina (p=.27). Likewise, depression and
posttraumatic stress were not associated with postdisaster nicotine dependence (p=.76 and p=.50,
respectively). Moreover, the pathways linking hurricane exposure and the change in the number
of cigarettes smoked daily through depression severity and posttraumatic stress were also not
significant (p=.76 and p=.89, respectively; refer to Figure 11). Last, neither the number of days
spent with poor mental health or perceived social support before Hurricane Katrina was
associated with the change in the number of cigarettes smoked daily since Hurricane Katrina
(p=.48 and p=.79, respectively). In sum, there was no evidence that hurricane exposure or
postdisaster mental health had any effect on postdisaster nicotine dependence or the change in
the number of cigarettes smoked daily since Hurricane Katrina at Wave I (see Table 26 for
complete details).
At Wave II, perceived social support before Hurricane Katrina moderated the association
between hurricane exposure and postdisaster nicotine dependence (p<.01). There was a one
point difference in postdisaster nicotine dependence scores between New Orleans and Memphis
participants when perceived social support before Hurricane Katrina was one standard deviation
below the average value (β=1.06, SE=0.35, p=.05), and there was no difference in postdisaster
nicotine dependence scores when perceived social support before Hurricane Katrina was one
standard deviation above the average value (p=.68). Even after adjusting for the moderated
effect, postdisaster nicotine dependence scores was 0.48 points higher among New Orleans
participants than Memphis participants (β=0.48, SE=0.25), but this difference was marginally
nonsignificant (p=.05). However, like Wave I, depression severity and posttraumatic stress both
measured at Wave I (p=.50 and p=.19, respectively) and Wave II (p=.16 and p=.85, respectively)
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were still not associated with postdisaster nicotine dependence. Not surprisingly, the pathways
linking hurricane exposure and postdisaster nicotine dependence through depression severity and
posttraumatic stress measured at Wave I (p=.52 and p=.88, respectively) and Wave II (p=.20 and
p=.85, respectively) were also not significant (refer to Figure 12). Last, neither the number of
days spent with poor mental health nor perceived social support before Hurricane Katrina was
associated with postdisaster nicotine dependence (p=.72 and p=.16, respectively).
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Figure 12. Mediation models illustrating the indirect effects of hurricane exposure on postdisaster nicotine dependence at Wave II
(unstandardized estimates). The model on the left illustrates the magnitude of the pathways when depression and posttraumatic stress
severity were measured at Wave I, and the model on the right illustrates the magnitude of the pathways when depression and
posttraumatic stress severity were measured at Wave II. An asterisk (*) identifies whether the pathway or indirect effect is significant
(p<.05); a solid arrow denotes a significant direct path (p<.05), and a dotted path arrow denotes a nonsignificant path. See Table 26
for the complete mediation model.
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Hurricane exposure was associated with the change in the number of cigarettes smoked
daily since Hurricane Katrina at Wave II; New Orleans participants, compared to Memphis
participants, smoked two more cigarettes a day on average since Hurricane Katrina (β=2.32,
SE=0.99, p=.02). However, like Wave I, depression and posttraumatic stress both measured at
Wave I (p=.87 and p=.54, respectively) and Wave II (p=.98 and p=.83, respectively) were still
not associated with the change in the number of cigarettes smoked daily since Hurricane Katrina,
nor were the pathways linking hurricane exposure and change in the number of cigarettes
smoked daily since Hurricane Katrina through depression and posttraumatic stress measured at
Wave I (p=.87 and p=.88, respectively) and Wave II (p=.96 and p=.84, respectively) significant
(refer to Figure 13). Last, neither the number of days spent with poor mental health nor
perceived social support before Hurricane Katrina was associated with the change in the number
of cigarettes smoked daily since Hurricane Katrina (p=.80 and p=.75, respectively). In sum,
unlike Wave I, disaster exposure did affect postdisaster nicotine dependence and the change in
the number of cigarettes smoked daily since Hurricane Katrina at Wave II, but postdisaster
mental health did not explain this effect. Depression severity and posttraumatic stress had no
effect on postdisaster nicotine dependence or the change in the number of cigarettes smoked
daily since Hurricane Katrina at Wave II (see Table 26 for complete details).
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Figure 13. Mediation models illustrating the indirect effects of hurricane exposure on the change in the number of cigarettes smoked
since Hurricane Katrina at Wave II (unstandardized estimates). The model on the left illustrates the magnitude of the pathways when
depression and posttraumatic stress severity were measured at Wave I, and the model on the right illustrates the magnitude of the
pathways when depression and posttraumatic stress severity were measured at Wave II. An asterisk (*) identifies whether the pathway
or indirect effect is significant (p<.05); a solid arrow denotes a significant direct path (p<.05), and a dotted path arrow denotes a
nonsignificant path. See Table 26 for the complete mediation model.
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The patterns of results remained largely the same when participants who did not report a
traumatic event were included in the analysis, but there were some notable differences. First,
depression severity measured at Wave II was now associated with postdisaster nicotine
dependence at Wave II (β=0.03, SE=0.10, p=.01). Second, Wave II postdisaster nicotine
dependence scores were now 0.53 points higher among New Orleans participants than Memphis
participants (β=0.53, SE=0.19, p=.01). Third, hurricane exposure indirectly affected postdisaster
nicotine dependence at Wave II through depression severity measured at Wave II (β=0.09,
SE=0.05, p=.05); and this indirect effect was moderated by the number of days spent with poor
mental health 30 days before Hurricane Katrina. The indirect effect was not significant when the
number of days spent with poor mental health 30 days before Hurricane Katrina was one
standard deviation below the average value (p=.68), but at one standard deviation above the
average number of days spent with poor mental health the indirect was significant and larger in
magnitude (β=0.17, SE=0.08, p=.04). This sensitivity model performed better on the chi-square
test of model fit (DF= 54,

= 78.09, p=.02), RMSEA (ε=0.03 [90% CI=0.01, 0.05]), CFI

(0.98), and SRMR (0.02) than the previous model.
Disaster exposure severity. This analysis was repeated using only participants who
lived in New Orleans before Hurricane Katrina to verify further this model and the effect of
disaster exposure on postdisaster nicotine dependence and the change in the number of cigarettes
smoked daily since Hurricane Katrina. The specified model failed to converge when including
only smokers who reported traumatic events and lived in New Orleans because the sample was
too small compared to the total number of free parameters in the model. Also, this limited
sample prevented the model from examining moderated effects because of the additional
parameters needed to be estimated. Convergence was met by including all participants in the
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sample. Therefore, this model was used as an exploratory model to establish evidence for the
effect of disaster exposure on postdisaster nicotine dependence and the change in the number of
cigarettes smoked daily since Hurricane Katrina. The exploratory model fit the data reasonably
well as measured by numerous indices, which included the chi-square test of model fit (DF= 40,
= 73.65, p<.01), RMSEA (ε=0.07 [90% CI=0.04, 0.09]), CFI (0.94), and SRMR (0.03),
therefore this model was subsequently intrepreted.
At Wave I, disaster exposure severity was not associated with postdisaster nicotine
dependence (all p-values ≥.60). Each unit increase in depression severity did increase
postdisaster nicotine dependence (β=0.04, SE=0.02, p=.02), but posttraumatic stress was not
associated with postdisaster nicotine dependence (p=.21). The pathways linking disaster
exposure severity and postdisaster nicotine dependence through depression and posttraumatic
stress respectively were not significant (all p-values ≥.15 and all p-values ≥.25, respectively).
Last, neither the number of days spent with poor mental health or perceived social support before
Hurricane Katrina was associated with postdisaster nicotine dependence (p=.46 and p=.59,
respectively).
Disaster exposure severity was associated with the change in the number of cigarettes
smoked daily since Hurricane Katrina at Wave I; notably, participants who reported one
hurricane-related event, compared to no events, smoked four fewer cigarettes since Hurricane
Katrina (β=-4.39, SE=1.67, p=.01). Depression and posttraumatic stress were not associated
with the change in the number of cigarettes smoked daily since Hurricane Katrina (p=.58 and
p=.06, respectively). Moreover, the pathways linking disaster exposure severity and the change
in the number of cigarettes smoked daily since Hurricane Katrina through depression and
posttraumatic stress respectively were also not significant (p=.56 and p=.12 respectively). Last,
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neither the number of days spent with poor mental health or perceived social support before
Hurricane Katrina was not associated with the change in the number of cigarettes smoked daily
since Hurricane Katrina (p=.53 and p=.08, respectively). In sum, there was no evidence that
disaster exposure severity increased postdisaster nicotine dependence at Wave I, and there was
evidence that disaster exposure severity decreased cigarette consumption at Wave I.
Postdisaster depression severity seemed to affect postdisaster nicotine dependence but had
minimal effect on the change in the number of cigarettes smoked daily since Hurricane Katrina.
Postdisaster posttraumatic stress did not affect postdisaster smoking behavior (see Table 27 for
complete details).
At Wave II, disaster exposure severity was still not associated with postdisaster nicotine
dependence (all p-values ≥.41). Also, depression severity measured at Wave I was not
associated with postdisaster nicotine dependence (p=.69), but depression severity measured at
Wave II was (β=0.04, SE=0.01, p=.01). The pathways linking disaster exposure severity and
postdisaster nicotine dependence were not significant when examining Wave I estimates for
depression (all p-values ≥.67), but a significant pathway did emerge when examining Wave II
estimates for depression. Participants who reported two events, compared to no events, indirectly
increased their nicotine dependence through their increase in depression severity (β=0.26,
SE=0.13, p=.01). Both measurements of posttraumatic stress were not associated with
postdisaster nicotine dependence (p=.72 and p=.12, respectively), and the Wave I and Wave II
posttraumatic stress pathways were also not significant (all p-values ≥.72 and all p-values ≥.22,
respectively). Last, neither the number of days spent with poor mental health nor perceived
social support before Hurricane Katrina was associated with postdisaster nicotine dependence
(p=.85 and p=.09, respectively).
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Table 27 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and postdisaster nicotine dependence and change in the number of cigarettes smoked
daily since Hurricane Katrina among current smokers who lived in New Orleans (N=179a)
Parameters
Unstandardized SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
3.10
2.35 .19
Two events
0.58
3.38 .86
Three or more events
8.00
3.75 .03
Number of days spent with poor mental health  Depression
0.24
0.11 .03
severity
Perceived social support  Depression severity
-3.46
1.53 .02
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
-1.67
3.02 .58
Other minorities
-3.33
3.88 .39
Education  Depression severity
College grad.
REF
Some post-HS ed.
2.40
2.53 .34
HS grad. or equivalent
1.48
2.78 .59
No HS degree
2.09
3.06 .50
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
1.62
2.58 .53
$20,000–$40,000
4.33
3.39 .20
> $20,000
6.12
3.83 .11
Refused to answer
4.01
3.81 .29
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health  Posttraumatic stress severity
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
-0.41
-0.12
1.72
0.05

0.44
0.73
0.68
0.02

.36
.87
.01
.01

-0.28

0.23

.22

REF
-0.46
0.40

0.46
0.94

.31
.67

Table 27 (Continued)
Parameters

Unstandardized

SE

p

REF
0.91
-0.31
-0.06

0.51
0.55
0.68

.08
.58
.93

REF
0.83
0.32
0.81
0.55

0.56
0.61
0.64
0.69

.14
.60
.21
.42

REF
-0.26
-0.69
-0.26
0.04
0.09
0.08

0.44
0.47
0.50
0.02
0.07
0.02

.56
.15
.60
.02
.21
<.01

-0.01

0.02

.46

0.10

0.19

.59

REF
-0.50
-0.85

0.40
0.57

.21
.13

REF
0.26
0.51
0.13

0.43
0.50
0.59

.54
.31
.82

REF
-0.05
0.21
0.57
-0.37

0.48
0.54
0.57
0.66

.92
.69
.32
.58

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Nicotine dependence
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Nicotine dependence
Posttraumatic stress (Wave I)  Nicotine dependence
Number of cigarettes smoked daily (before Hurricane Katrina)
 Nicotine dependence
Number of days spent with poor mental health  Nicotine
dependence
Perceived social support  Nicotine dependence
Race  Nicotine dependence
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Nicotine dependence
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Nicotine dependence
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
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Table 27 (Continued)
Parameters
Direct effects
Disaster exposure severity  Change in the number of
cigarettes smoked daily
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
cigarettes smoked daily
Posttraumatic stress severity (Wave I)  Change in the
number of cigarettes smoked daily
Number of cigarettes smoked daily (before Hurricane Katrina)
 Change in the daily number of cigarettes smoked daily
Number of days spent with poor mental health  Change in
the number of cigarettes smoked daily
Perceived social support  Change in the daily number of
cigarettes smoked daily
Race  Change in the daily number of cigarettes smoked
daily
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Change in the daily number of cigarettes
smoked daily
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Change in the number of cigarettes
smoked daily
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Depression severity (Wave II)
No events
One events
Two events
Three or more events
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Unstandardized

SE

p

REF
-4.39
-2.63
0.72
-0.04

1.67
1.84
2.00
0.07

.01
.15
.72
.58

0.58

0.31

.06

-0.33

0.08

<.01

-0.05

0.08

.53

1.42

0.81

.08

REF
-4.18
-4.42

1.73
1.77

.02
.01

REF
1.07
-0.89
1.53

1.59
1.46
2.08

.50
.55
.46

REF
0.46
-0.57
1.21
2.43

1.96
2.16
2.10
2.17

.82
.79
.57
.26

REF
-0.29
6.76
3.02

2.45
2.36
2.93

.91
<.01
.30

Table 27 (Continued)
Parameters
Direct effects
Depression severity (Wave I)  Depression severity (Wave
II)
Posttraumatic stress (Wave I)  Depression severity (Wave
II)
Nicotine dependence (Wave I) Depression severity (Wave
II)
Change in the number of cigarettes smoked daily (Wave I)
Depression severity (Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
Disaster exposure severity  Post-traumatic stress (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Posttraumatic stress severity
(Wave II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave
II)
Nicotine dependence (Wave I) Posttraumatic stress (Wave
II)
Change in the number of cigarettes smoked daily (Wave I)
Posttraumatic stress (Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
Disaster exposure severity  Nicotine dependence (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Nicotine dependence (Wave
II)
Posttraumatic stress (Wave I)  Nicotine dependence (Wave
II)
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Unstandardized

SE

p

0.44

0.10

<.01

0.75

0.47

.12

0.36

0.50

.47

0.23

0.14

.11

0.35

0.12

<.01

-0.08

1.16

.95

REF
-0.13
-0.85
-0.48
0.02

0.51
0.56
0.57
0.02

.80
.13
.40
.20

0.47

0.11

<.01

-0.11

0.10

.24

0.01

0.03

.60

-0.01

0.02

.82

0.06

0.24

.82

REF
0.27
0.12
0.09
0.01

0.33
0.45
0.41
0.02

.41
.79
.82
.69

-0.03

0.08

.72

Table 27 (Continued)
Parameters
Direct effects
Depression severity (Wave II)  Nicotine dependence (Wave
II)
Posttraumatic stress (Wave II)  Nicotine dependence (Wave
II)
Nicotine dependence (Wave I) Nicotine dependence (Wave
II)
Change in the number of cigarettes smoked daily (Wave I)
Nicotine dependence (Wave II)
Number of cigarettes smoked daily (before Hurricane
Katrina) Nicotine dependence (Wave II)
Number of days spent with poor mental health  Nicotine
dependence (Wave II)
Perceived social support  Nicotine dependence (Wave II)
Disaster exposure severity  Change in the number of
cigarettes smoked (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
cigarettes smoked daily (Wave II)
Posttraumatic stress (Wave I)  Change in the number of
cigarettes smoked daily (Wave II)
Depression severity (Wave II)  Change in the number of
cigarettes smoked daily (Wave II)
Posttraumatic stress (Wave II)  Change in the number of
cigarettes smoked daily (Wave II)
Nicotine dependence (Wave I) Change in the number of
cigarettes smoked daily (Wave II)
Change in the number of cigarettes smoked daily (Wave I) 
Change in the number of cigarettes smoked daily (Wave II)
Number of cigarettes smoked daily  Change in the number
of cigarettes smoked daily (Wave II)
Number of days spent with poor mental health  Change in
the number of cigarettes smoked daily (Wave II)
Perceived social support  Change in the number of
cigarettes smoked daily (Wave II)
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Unstandardized

SE

p

0.04

0.01

.01

-0.12

0.08

.12

0.58

0.09

<.01

-0.02

0.03

.40

0.00

0.02

.98

0.00

0.02

.85

-0.23

0.14

.09

REF
2.02
-1.10
0.56
-0.08

1.93
2.21
1.79
0.07

.30
.62
.76
.20

0.37

0.33

.27

0.09

0.05

.08

-0.41

0.32

.20

1.44

0.45

<.01

-0.72

0.11

<.01

-0.61

0.09

<.01

-0.07

0.05

.14

0.50

0.77

.52

Table 27 (Continued)
Parameters
Indirect Effects
Disaster exposure severity  Depression severity (Wave I) 
Nicotine dependence (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Nicotine dependence (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of cigarettes smoked daily (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of cigarettes smoked daily (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave I) 
Nicotine dependence (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave II)
 Nicotine dependence (Wave II)
No events
One event
Two events
Three or more events
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Unstandardized

SE

p

REF
0.11
0.02
0.28

0.10
0.12
0.19

.27
.86
.15

REF
-0.04
-0.01
0.16

0.05
0.07
0.14

.47
.86
.25

REF
-0.12
-0.02
-0.32

0.26
0.14
0.55

.63
.87
.56

REF
-0.24
-0.07
0.99

0.30
0.42
0.63

.43
.87
.12

REF
0.02
0.00
0.05

0.05
0.03
0.13

.70
.88
.67

REF
-0.01
0.26
0.12

0.10
0.13
0.12

.91
.04
.31

Table 27 (Continued)
Parameters
Indirect Effects
Disaster exposure severity  Posttraumatic stress (Wave I)
 Nicotine dependence (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave II)
 Nicotine dependence (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of cigarettes smoked daily (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave II)
 Change in the number of cigarettes smoked daily (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of cigarettes smoked daily (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of cigarettes smoked daily (Wave II)
No events
One event
Two events
Three or more events
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Unstandardized

SE

p

REF
0.01
0.00
-0.05

0.03
0.02
0.14

.73
.88
.72

REF
0.02
0.10
0.06

0.06
0.08
0.07

.79
.22
.41

REF
-0.26
-0.05
-0.67

0.29
0.29
0.63

.37
.87
.29

REF
-0.03
0.62
0.28

0.23
0.41
0.29

.91
.13
.34

REF
-0.15
-0.05
0.64

0.22
0.27
0.64

.50
.87
.32

REF
0.05
0.35
0.19

0.20
0.35
0.25

.80
.33
.44

Table 27 (Continued)
Parameters

Unstandardized SE
p
Disturbance variances and covariances
Depression severity (Wave I)
136.68
15.24 <.01
Posttraumatic stress (Wave I)
4.82
0.49 <.01
Nicotine dependence (Wave I)
2.68
0.28 <.01
Change in the number of cigarettes smoked daily (Wave I)
41.24
5.52 <.01
Depression severity (Wave II)
104.92
15.34 <.01
Posttraumatic stress (Wave II)
4.12
0.68 <.01
Nicotine dependence (Wave II)
1.99
0.24 <.01
Change in the number of cigarettes smoked daily (Wave II)
55.22
10.19 <.01
Depression severity (Wave I)
Posttraumatic stress
12.26
2.40 <.01
(Wave I)
Nicotine dependence (Wave I)
Change in the number of
5.10
1.06 <.01
cigarettes smoked daily (Wave I)
Depression severity (Wave II)
Post-traumatic stress
4.17
1.77 .02
severity (Wave II)
Nicotine dependence (Wave II)
Change in the number
5.84
1.27 <.01
of cigarettes smoked daily (Wave II)
R²
Depression severity (Wave I)
0.24
0.07 <.01
Posttraumatic stress (Wave I)
0.23
0.08 .01
Nicotine dependence (Wave I)
0.38
0.07 <.01
Change in the number of cigarettes smoked daily (Wave I)
0.46
0.11 <.01
Depression severity (Wave II)
0.47
0.08 <.01
Posttraumatic stress (Wave II)
0.30
0.09 <.01
Nicotine dependence (Wave II)
0.53
0.07 <.01
Change in the number of cigarettes smoked daily (Wave II)
0.36
0.07 <.01
a
11 cases were removed from the analyses (6% missing from analyses).
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Disaster exposure severity was still not associated with the change in the number of
cigarettes smoked daily since Hurricane Katrina at Wave II (all p-values ≥ .30). Depression and
posttraumatic stress both measured at Wave I (p=.20 and p=.27, respectively) and Wave II
(p=.08 and p=.20, respectively) were also not associated with the change in the number of
cigarettes smoked daily since Hurricane Katrina, nor were the pathways linking disaster
exposure severity and the change in the number of cigarettes smoked daily since Hurricane
Katrina through depression and posttraumatic stress measured at Wave I (all p-values ≥.29 and
all p-values ≥.32, respectively) and Wave II (all p-values ≥.13 and all p-values ≥.33,
respectively) significant. Last, neither the number of days spent with poor mental health nor
perceived social support before Hurricane Katrina was associated with the change in the number
of cigarettes smoked daily since Hurricane Katrina (p=.14 and p=.52, respectively). In sum,
there was no evidence that disaster exposure severity directly increased postdisaster nicotine
dependence or the number of cigarettes consumed at Wave II, but there was some evidence that
disaster exposure severity increased postdisaster nicotine dependence indirectly through an
increase in depression severity. Like Wave I, postdisaster depression severity seemed to affect
postdisaster nicotine dependence but had no effect on the change in the number of cigarettes
smoked daily since Hurricane Katrina. Postdisaster posttraumatic stress did not affect any
postdisaster smoking behavior at Wave I or Wave II (see Table 27 for complete details).
Does disaster exposure increase postdisaster alcohol consumption?
This section will only report on the findings relevant to alcohol. Findings on mental
health can be found in Table 28, and a descriptive summary of the previous results can be found
in Table 2.

156

Table 28 Robust maximum likelihood estimates for a recursive model of hurricane exposure
and the change in heavy drinking sessions and the number of alcoholic drinks consumed daily
since Hurricane Katrina among those who reported a traumatic event (N=1088a)
Parameters
Unstandardized SE
p
Direct effects
Hurricane exposure  Depression severity
Memphis
REF
New Orleans
4.54
0.86 <.01
Number of days spent with poor mental health  Depression
0.43
0.05 <.01
severity
Perceived social support  Depression severity
-2.98
0.54 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
1.59
0.95
.09
Other minorities
2.37
2.13
.27
Education  Depression severity
College grad.
REF
Some post-HS ed.
1.44
1.04
.16
HS grad. or equivalent
1.43
1.16
.22
No HS degree
2.55
1.72
.14
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.58
1.04
.58
$20,000–$40,000
4.67
1.24 <.01
> $20,000
4.85
1.58 <.01
Refused to answer
0.83
1.42
.56
Hurricane exposure  Posttraumatic stress
Memphis
New Orleans
Number of days spent with poor mental health 
Posttraumatic stress
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
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REF
0.23
0.06

0.17
0.01

.18
<.01

-0.37

0.12

<.01

REF
0.08
-0.18

0.19
0.34

.66
.59

REF
0.07
-0.13
0.39

0.21
0.24
0.27

.73
.61
.16

Table 28 (Continued)
Parameters
Direct effects
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Change in heavy drinking sessions
since Hurricane Katrina
Memphis
New Orleans
Depression severity (Wave I)  Change in heavy drinking
sessions since Hurricane Katrina
Posttraumatic stress (Wave I)  Change in heavy drinking
sessions since Hurricane Katrina
Number of days spent with poor mental health  Change in
heavy drinking sessions since Hurricane Katrina
Perceived social support  Change in heavy drinking
sessions since Hurricane Katrina
Number of heavy drinking sessions (Before Hurricane
Katrina) Change in heavy drinking sessions since
Hurricane Katrina
Number of alcoholic drinks consumed daily (Before
Hurricane Katrina)  Change in heavy drinking sessions
since Hurricane Katrina
Race  Change in heavy drinking sessions since Hurricane
Katrina
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Change in heavy drinking sessions since
Hurricane Katrina
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
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Unstandardized

SE

p

REF
0.19
0.45
0.76
-0.39

0.24
0.25
0.29
0.28

.44
.07
.01
.16

REF
0.06
-0.01

0.27
0.01

.81
.56

-0.03

0.07

.69

0.02

0.02

.29

-0.23

0.23

.30

-0.55

0.13

<.01

0.28

0.19

.15

REF
<0.01
-0.52

0.27
0.30

.99
.08

REF
0.53
0.25
0.58

0.33
0.24
0.49

.11
.30
.24

Table 28 (Continued)
Parameters
Direct effects
Household income  Change in heavy drinking sessions
since Hurricane Katrina
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina
Memphis
New Orleans
Depression severity (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
Posttraumatic stress (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
Number of days spent with poor mental health  Change in
the number of alcoholic drinks consumed daily since
Hurricane Katrina
Perceived social support  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
Number of heavy drinking sessions (Before Hurricane
Katrina) Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina
Number of alcoholic drinks consumed daily (Before
Hurricane Katrina)  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina
Race  Change in the number of alcoholic drinks consumed
daily since Hurricane Katrina
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
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Unstandardized

SE

p

REF
-0.40
-0.69
-1.11
-0.87

0.47
0.39
0.42
0.29

.40
.08
.01
<.01

REF
0.17
0.01

0.13
0.01

.19
.52

-0.06

0.04

.11

0.01

0.01

.29

-0.14

0.11

.22

0.05

0.04

.28

-0.57

0.11

<.01

REF
0.11
-0.17

0.14
0.20

.43
.39

REF
0.07
0.17
-0.26

0.15
0.16
0.17

.61
.30
.11

Table 28 (Continued)
Parameters
Direct effects
Household income  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Hurricane exposure  Depression severity (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Depression severity(Wave
II)
Posttraumatic stress (Wave I)  Depression severity (Wave
II)
Change in heavy drinking sessions since Hurricane Katrina
(Wave I)  Depression severity (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)  Depression severity
(Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
Hurricane exposure  Posttraumatic stress (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Posttraumatic stress (Wave
II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave
II)
Change in heavy drinking sessions since Hurricane Katrina
(Wave I)  Posttraumatic stress (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)  Posttraumatic stress
(Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
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Unstandardized

SE

p

REF
-0.15
0.06
-0.07
-0.21

0.17
0.20
0.22
0.15

.39
.77
.77
.18

REF
2.40
0.48

0.84
0.06

<.01
<.01

0.86

0.27

<.01

-0.05

0.23

.84

-0.33

0.20

.11

0.05

0.06

.46

-0.74

0.60

.22

REF
-0.13
0.05

0.21
0.01

.54
<.01

0.18

0.06

<.01

-0.07

0.04

.14

-0.06

0.06

.39

0.01

0.01

.40

-0.05

0.14

.71

Table 28 (Continued)
Parameters
Direct effects
Hurricane exposure  Change in heavy drinking sessions
since Hurricane Katrina (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Change in heavy drinking
sessions since Hurricane Katrina (Wave II)
Posttraumatic stress (Wave I)  Change in heavy drinking
sessions since Hurricane Katrina (Wave II)
Depression severity (Wave II)  Change in heavy drinking
sessions since Hurricane Katrina (Wave II)
Posttraumatic stress (Wave II)  Change in heavy drinking
sessions since Hurricane Katrina (Wave II)
Change in heavy drinking sessions since Hurricane Katrina
(Wave I) Change in heavy drinking sessions since
Hurricane Katrina (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I) Change in heavy
drinking sessions since Hurricane Katrina (Wave II)
Number of days spent with poor mental health  Change in
heavy drinking sessions since Hurricane Katrina (Wave II)
Perceived social support  Change in heavy drinking
sessions since Hurricane Katrina (Wave II)
Number of heavy drinking sessions (Before Hurricane
Katrina) Change in heavy drinking sessions since
Hurricane Katrina (Wave II)
Number of alcoholic drinks consumed daily (Before
Hurricane Katrina)  Change in heavy drinking sessions
since Hurricane Katrina (Wave II)
Hurricane exposure  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina (Wave II)
Memphis
New Orleans
Depression severity (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Posttraumatic stress (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
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Unstandardized

SE

p

REF
0.08
-0.04

0.28
0.01

.77
<.01

0.02

0.06

.77

0.03

0.01

<.01

-0.01

0.05

.86

-0.35

0.14

.02

0.24

0.13

.06

-0.01

0.01

.70

-0.23

0.14

.12

-0.65

0.13

<.01

0.40

0.12

<.01

REF
0.15
-0.01

0.15
0.01

.31
.42

0.01

0.03

.74

Table 28 (Continued)
Parameters
Direct effects
Depression severity (Wave II)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Posttraumatic stress (Wave II)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Change in heavy drinking sessions since Hurricane Katrina
(Wave I) Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)  Change in the number
of alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Number of days spent with poor mental health  Change in
the number of alcoholic drinks consumed daily since
Hurricane Katrina (Wave II)
Perceived social support  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Number of heavy drinking sessions (Before Hurricane
Katrina) Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave II)
Number of alcoholic drinks consumed daily (Before
Hurricane Katrina)  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina (Wave II)
Moderated effectsb
Hurricane exposure x Number of days spent with poor
mental health  Depression severity (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
Hurricane exposure x Number of days spent with poor
mental health  Change in heavy drinking sessions since
Hurricane Katrina (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
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Unstandardized

SE

p

0.01

0.01

.37

<0.01

0.03

.94

0.14

0.10

.16

-0.89

0.04

<.01

<0.01

0.01

.97

-0.03

0.11

.79

0.13

0.05

<.01

-0.86

0.03

<.01

REF
-0.82

1.12

.46

5.62

1.41

<.01

REF
-0.58

0.34

.09

0.74

0.28

.09

Table 28 (Continued)
Parameters
Indirect Effects
Hurricane exposure  Depression severity (Wave I) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave I)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave I)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave I) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave II)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave II) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave II) 
Change in heavy drinking sessions since Hurricane Katrina
(Wave II)
Memphis
New Orleans
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Unstandardized

SE

p

REF
-0.03

0.05

.56

REF
-0.01

0.02

.69

REF
0.02

0.03

.53

REF
-0.01

0.01

.28

REF
-0.17

0.06

.01

REF
<0.01

0.01

.77

REF
0.07

0.04

.05

REF
<0.01

0.01

.87

Table 28 (Continued)
Parameters
Indirect Effects
Hurricane exposure  Depression severity (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
Memphis
New Orleans
Hurricane exposure  Depression severity (Wave II) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
Memphis
New Orleans
Hurricane exposure  Posttraumatic stress (Wave II) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
Memphis
New Orleans
Conditional Indirect Effects
Hurricane exposure x Number of days spent with poor
mental health  Depression severity (Wave II)  Change in
heavy drinking sessions since Hurricane Katrina (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
Hurricane exposure x Number of days spent with poor
mental health  Depression severity (Wave II)  Change in
the number of alcoholic drinks consumed daily since
Hurricane Katrina (Wave II)
Memphis
New Orleans at 1SD below the average number of days
spent with poor mental health
New Orleans at 1SD above the average number of days
spent with poor mental health
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Unstandardized

SE

p

REF
-0.03

0.04

.42

REF
<0.01

0.01

.74

REF
0.01

0.02

.41

REF
<0.01

<0.01

.94

REF
-0.03

0.03

.45

0.17

0.07

.01

REF
<0.01

0.01

.54

0.03

0.03

.39

Table 28 (Continued)
Parameters

Unstandardized
Disturbance variances and covariances
Depression severity (Wave I)
122.67
Posttraumatic stress (Wave I)
4.62
Change in heavy drinking sessions since Hurricane Katrina
8.45
(Wave I)
Change in the number of alcoholic drinks consumed daily
3.15
since Hurricane Katrin (Wave I)
83.19
Depression severity (Wave II)
Posttraumatic stress (Wave II)
4.33
Change in heavy drinking sessions since Hurricane Katrina
5.23
(Wave II)
Change in the number of alcoholic drinks consumed daily
1.69
since Hurricane Katrin (Wave II)
9.80
Depression severity (Wave I)
Posttraumatic stress
(Wave I)
Change in heavy drinking sessions since Hurricane Katrina
1.33
(Wave I)
Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave I)
Depression severity (Wave II)
Posttraumatic stress
4.67
(Wave II)
Change in heavy drinking sessions since Hurricane Katrina
0.98
(Wave II)
Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave II)
R²
Depression severity (Wave I)
0.26
Posttraumatic stress (Wave I)
0.15
Change in heavy drinking sessions since Hurricane Katrina
0.26
(Wave I)
Change in the number of alcoholic drinks consumed daily
0.33
since Hurricane Katrina (Wave I)
Depression severity (Wave II)
0.48
Posttraumatic stress (Wave II)
0.19
Change in heavy drinking sessions since Hurricane Katrina
0.38
(Wave II)
Change in the number of alcoholic drinks consumed daily
0.63
since Hurricane Katrina (Wave II)
a
73 cases were removed from the analyses (6% missing from analyses).
b
Moderated effects were tested using simple slope analyses.
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SE

p

7.38
0.20
2.07

<.01
<.01
<.01

1.11

.01

6.97
0.24
1.34

<.01
<.01
<.01

0.47

<.01

1.09

<.01

0.49

.01

1.04

<.01

0.29

<.01

0.03
0.03
0.10

<.01
<.01
.01

0.14

.02

0.04
0.04
0.13

<.01
<.01
<.01

0.12

<.01

The model was tested (see Figure 7), and non-significant interactions were removed.
First, the number of days spent with poor mental health and percieved social support thirty days
before Hurricane Katrina did not moderate the association between hurricane exposure and the
change in the number of heavy drinking sessions (p=.59 and p=.30, respectively) or the change
in the number of alcoholic drinks consumed daily since Hurricane Katrina (p=.90 and p=.54,
respectively) at Wave I. Second, perceived social support before Hurricane Katrina did not
moderate the association between hurricane exposure and the change in the number of heavy
drinking sessions or the change in the number of alcoholic drinks consumed daily since
Hurricane Katrina at Wave II (p=.99 and p=.90, respectively). Last, the number of days spent
with poor mental health before Hurricane Katrina did not moderate the association between
hurricane exposure and the change in the number of alcoholic drinks consumed daily since
Hurricane Katrina at Wave II (p=.22 and p=.90, respectively). The model was re-tested without
nonsignificant interactions; this model fits reasonably well as measured by the chi-square test of
model fit (DF= 44,

= 75.68, p<.01), RMSEA (ε=0.03 [90% CI=0.02, 0.04]), CFI (0.98), and

SRMR (0.02). Therefore, this model was subsequently intrepreted.
At Wave I, disaster exposure was not associated with the change in the number of heavy
drinking sessions since Hurricane Katrina (p=.81). Depression severity and posttraumatic stress
were also not associated with the change in the number of heavy drinking sessions since
Hurricane Katrina (p=.56 and p=.69, respectively). Nor were the pathways linking disaster
exposure and the change in the number of heavy drinking sessions through depression severity
(p=.56) and posttraumatic stress (p=.69), respectively (see Figure 14). Last, the number of days
spent with poor mental health and perceived social support before Hurricane Katrina were not

166

associated with the change in the number of heavy drinking sessions since Hurricane Katrina
(p=.29 and p=.30, respectively).
Similarly, disaster exposure was not associated with the change in the number of
alcoholic drinks consumed daily since Hurricane Katrina (p=.19). Likewise, depression severity
and posttraumatic stress were not associated with the change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (p=.52 and p=.11, respectively). Nor were the pathways
linking disaster exposure and the change in the number of alcoholic drinks consumed daily since
Hurricane Katrina through depression severity (p=.53) and posttraumatic stress (p=.28),
respectively (see Figure 14). Last, the number of days spent with poor mental health and
perceived social support before Hurricane Katrina were not associated with the change in the
number of alcoholic drinks consumed daily since Hurricane Katrina (p=.29 and p=.22,
respectively).
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Figure 14. Mediation models illustrating the indirect effects of hurricane exposure on the change in the number of alcoholic drinks
consumed daily and the change in the number of heavy drinking sessions since Hurricane Katrina at Wave I (unstandardized
estimates). An asterisk (*) identifies whether the pathway or indirect effect is significant (p<.05); a solid arrow denotes a significant
direct path (p<.05), and a dotted path arrow denotes a nonsignificant path. See Table 28 for the complete mediation model.
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At Wave II, the number of days spent with poor mental health moderated the association
of hurricane exposure and the change in the number of heavy drinking sessions since Hurricane
Katrina (p=.03). Participants from New Orleans, compared to participants from Memphis,
reported fewer heavy drinking sessions when the number of days spent with poor mental health
was one standard deviation below the average value (β=-0.58, SE=0.34). Participants reported
more heavy drinking sessions when the number of days spent with poor mental health was one
standard deviation above the average value (β=0.74, SE=0.28), but these associations were not
significant (p=.09 and p=.09, respectively). After adjusting for the moderated effect, there was
no association between disaster exposure and the change in the number of heavy drinking
sessions since Hurricane Katrina (p=.77). However, unlike Wave I, depression severity was now
associated with the change in the number of heavy drinking sessions since Hurricane Katrina.
Specifically, each increase in depression severity at Wave I decreased the number of heavy
drinking sessions since Hurricane Katrina (β=0.04, SE=0.01, p<.01), but each unit increase in
depression severity at Wave II increased the number of heavy drinking since Hurricane Katrina
(β=0.03, SE=0.01, p<.01). Also, as shown in Figure 15, the pathway linking disaster exposure
and the change in the number of heavy drinking sessions since Hurricane Katrina through
depression was significant at Wave I and marginally nonsignificant at Wave II. Specifically,
though participants from New Orleans were more severely depressed than participants from
Memphis at Wave I, this increased depression decreased the number of heavy drinking sessions
since Hurricane Katrina at Wave II (β=-0.17, SE=0.06, p=.01). Conversely, participants from
New Orleans were still more depressed than Memphis participants at Wave II, and this increased
depression increased the number of heavy drinking sessions since Hurricane Katrina (β=0.07,
SE=0.04, p=.05). Moreover, the depression severity pathway (measured at Wave II) was
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moderated by the number of days spent with poor mental health before Hurricane Katrina. The
number of heavy drinking sessions since Hurricane Katrina was higher when the number of days
spent with poor mental health before Hurricane Katrina was one standard deviation above the
average value (β=0.17, SE=0.07, p=.01). There was no difference in the number of heavy
drinking session since Hurricane Katrina when the number of days spent with poor mental health
was one standard deviation below the average value (β=-0.03, SE=0.03, p=.45).
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Figure 15. Mediation models illustrating the indirect effects of hurricane exposure on the change in the number of heavy drinking
sessions since Hurricane Katrina at Wave II (unstandardized estimates). The model on the left illustrates the magnitude of the
pathways when depression and posttraumatic stress severity were measured at Wave I, and the model on the right illustrates the
magnitude of the pathways when depression and posttraumatic stress severity were measured at Wave II. An asterisk (*) identifies
whether the pathway or indirect effect is significant (p<.05); a solid arrow denotes a significant direct path (p<.05), and a dotted path
arrow denotes a nonsignificant path. See Table 28 for the complete mediation model.
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Unlike depression severity, posttraumatic stress was not associated with the change in
heavy drinking sessions since Hurricane Katrina at Wave II (p=.77 and p=.86, respectively).
Also, the pathways linking disaster exposure and the change in the number of heavy drinking
sessions through posttraumatic stress were also not significant (p=.77 and p=.87, respectively;
see Figure 15 for more details). Moreover, the posttraumatic stress pathway (measured at Wave
II only) was not moderated by the number of days spent with poor mental health before
Hurricane Katrina (all p-values ≥ .39). Last, the number of days spent with poor mental health
and perceived social support before Hurricane Katrina were not associated with the change in the
number of heavy drinking sessions since Hurricane Katrina (p=.70 and p=.12, respectively).
There was no difference in the number of alcoholic drinks consumed since Hurricane
Katrina by participants from Memphis and New Orleans (β=0.15, SE=0.15, p=.31). Also
depression severity and posttraumatic stress—measured at Wave I and Wave II—were not
associated with the change in the number of alcoholic drinks consumed daily since Hurricane
Katrina (Wave I: p=42 and p=.74, respectively; Wave II: p=.37 and p=.94, respectively).
Moreover, the pathways linking disaster exposure and the change in the number of alcoholic
drinks consumed daily since Hurricane Katrina through depression severity and posttraumatic
stress were not significant (Wave I: p=.42 and p=.74, respectively; Wave II: p=.41 and p=.94,
respectively; see Figure 16). The depression pathway—measured at Wave II—was also not
moderated by the number of days spent with poor mental health (all p-values ≥ .39). Last, the
number of days spent with poor mental health and perceived social support before Hurricane
Katrina were not associated with the change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (p=.97 and p=.79, respectively).

172

Figure 16. Mediation models illustrating the indirect effects of hurricane exposure on the change in the number of alcoholic drinks
consumed daily at Wave II (unstandardized estimates). The model on the left illustrates the magnitude of the pathways when
depression and posttraumatic stress severity were measured at Wave I, and the model on the right illustrates the magnitude of the
pathways when depression and posttraumatic stress severity were measured at Wave II. An asterisk (*) identifies whether the pathway
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or indirect effect is significant (p<.05); a solid arrow denotes a significant direct path (p<.05), and a dotted path arrow denotes a
nonsignificant path. See Table 28 for the complete mediation model.
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Two sensitivity analyses were conducted to see if the results varied according to the
samples that were used; the first analysis included all participants from New Orleans and
Memphis, and the second analysis included only participants who were alcohol drinkers before
Hurricane Katrina and throughout the entire study period. The first analysis largely mirrored the
results from the primary model with a few exceptions. First, the number of days spent with poor
mental health before Hurricane Katrina no longer moderated the association of disaster exposure
and the change in heavy drinking sessions since Hurricane Katrina (p=.07). Second, depression
severity—measured at Wave I—was not associated with the change in heavy drinking sessions
since Hurricane Katrina at Wave II (p=.06). Also, the pathways linking disaster exposure and
the change in heavy drinking sessions since Hurricane Katrina through depression severity—
measured at Wave I and Wave II—were no longer significant (p=.07 and p=.12, respectively).
The second sensitivity analysis shared the same pattern of results as the first sensitivity analysis,
but with one exception, depression severity—measured at Wave II—was not associated with the
change in heavy drinking sessions since Hurricane Katrina (p=.15). The first sensitivity model
had excellent fit scores according to the chi-square test of model fit (DF=51,

=106.98, p<.01),

RMSEA (ε=0.03 [90% CI=0.02, 0.03]), CFI (0.97), and SRMR (0.02), and the second sensitivity
model had very similar fit scores: chi-square test of model fit (DF=51,

=87.28, p<.01),

RMSEA (ε=0.04 [90% CI=0.03, 0.06]), CFI (0.97), and SRMR (0.02).
Disaster exposure severity. This analysis was repeated using only participants from
New Orleans to verify further the effect of disaster exposure on the change in the number of
heavy drinking sessions and the number of alcoholic drinks consumed daily since Hurricane
Katrina. Many non-significant interactions were removed before testing final model. First, the
number of days spent with poor mental health and perceived social support before Hurricane
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Katrina did not moderate the association between disaster exposure severity and the change in
heavy drinking sessions (Wave I: all p-values ≥ .10; Wave II: all p-values ≥ .14) or the change in
the number of alcoholic drinks consumed daily since Hurricane Katrina (Wave I: all p-values ≥
.17; Wave I: all p-values ≥ .31) at Wave I or Wave II. The model was re-tested without nonsignificant interactions. This model had excellent fit as measured by the chi-square test of model
fit (DF= 44,

= 99.92, p<.01), RMSEA (ε=0.04 [90%CI=0.03, 0.05]), CFI (0.95), and SRMR

(0.02). Therefore, this model was subsequently intrepreted.
According to Table 29, at Wave I, participants who reported one hurricane-related event,
compared to no events, had an additional heavy drinking session since Hurricane Katrina
(β=1.16, SE=0.64, p=.07), but the difference was not significant (p=.07). Moreover, reporting
two events or three or more events did not affect the change in heavy drinking sessions since
Hurricane Katrina (p=13 and p=.20, respectively). Depression severity and posttraumatic stress
were also not associated with the change in the number of heavy drinking sessions since
Hurricane Katrina (p=.23 and p=.93, respectively). Nor were the pathways linking disaster
exposure severity and the change in the number of heavy drinking sessions through depression
severity (all p-values ≥.27) and posttraumatic stress (all p-values ≥.93), respectively. Last, the
number of days spent with poor mental health and perceived social support before Hurricane
Katrina were not associated with the change in the number of heavy drinking sessions since
Hurricane Katrina (p=.73 and p=.14, respectively).
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Table 29 Robust maximum likelihood estimates for a recursive model of disaster exposure
severity and the change in the number of heavy drinking sessions and the change in the
number of alcoholic drinks consumed daily since Hurricane Katrina among participants who
lived in New Orleans and reported a traumatic event (N=591a)
Parameters
Unstandardized SE
p
Direct effects
Disaster exposure severity  Depression severity
No events
REF
One events
2.45
1.52 .11
Two events
3.38
1.63 .04
Three or more events
5.76
1.80 <.01
Number of days spent with poor mental health  Depression
0.46
0.07 <.01
severity
Perceived social support  Depression severity
-2.72
0.87 <.01
Race  Depression severity
Non-Hispanic Whites
REF
Non-Hispanic Blacks
-0.72
1.62 .66
Other minorities
-0.08
2.22 .97
Education  Depression severity
College grad.
REF
Some post-HS ed.
0.57
1.51 .71
HS grad. or equivalent
1.02
1.68 .54
No HS degree
-0.20
2.31 .93
Household income  Depression severity
> $80,000
REF
$40,000–$80,000
0.48
1.45 .74
$20,000–$40,000
4.04
1.80 .03
> $20,000
6.77
2.30 <.01
Refused to answer
-0.13
1.94 .95
Disaster exposure severity  Posttraumatic stress
No events
One events
Two events
Three or more events
Number of days spent with poor mental health  Posttraumatic stress severity
Perceived social support  Posttraumatic stress
Race  Posttraumatic stress
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
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REF
0.22
0.83
0.98
0.07

0.28
0.30
0.31
0.01

.45
.01
<.01
<.01

-0.30

0.17

.08

REF
-0.35
-0.39

0.27
0.35

.19
.27

Table 29 (Continued)
Parameters

Unstandardized SE

p

Direct effects
Education  Posttraumatic stress
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Posttraumatic stress
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Change in the number of heavy
drinking sessions since Hurricane Katrina
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
heavy drinking sessions since Hurricane Katrina
Posttraumatic stress (Wave I)  Change in the number of
heavy drinking sessions since Hurricane Katrina
Number of heavy drinking sessions (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina
Number of alcoholic drinks consumed daily (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina
Number of days spent with poor mental health  Change in
the number of heavy drinking sessions since Hurricane
Katrina
Perceived social support  Change in the number of heavy
drinking sessions since Hurricane Katrina
Race  Change in the number of heavy drinking sessions
since Hurricane Katrina
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities

178

REF
0.26
-0.26
0.41

0.29
0.32
0.36

.37
.43
.26

REF
0.04
0.34
0.75
-0.85

0.32
0.36
0.40
0.38

.89
.35
.06
.02

REF
1.16
-0.38
0.48
-0.02

0.64
0.25
0.37
0.02

.07
.13
.20
.23

0.01

0.11

.93

-0.55

0.13

<.01

0.04

0.11

.71

0.01

0.03

.73

-0.54

0.36

.14

REF
0.06
-0.49

0.36
0.41

.88
.23

Table 29 (Continued)
Parameters

Unstandardized SE

Direct effects
Education  Change in the number of heavy drinking
sessions since Hurricane Katrina
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Change in the number of heavy
drinking sessions since Hurricane Katrina
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
Posttraumatic stress severity (Wave I)  Change in the
number of alcoholic drinks consumed daily since Hurricane
Katrina
Number of heavy drinking sessions (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina
Number of alcoholic drinks consumed daily (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina
Number of days spent with poor mental health  Change in
the number of alcoholic drinks consumed daily since
Hurricane Katrina
Perceived social support  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
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p

REF
0.91
0.24
0.51

0.57
0.38
0.43

.11
.52
.24

REF
-1.05
-1.48
-1.77
-1.54

0.66
0.64
0.70
0.46

.11
.02
<.01
<.01

REF
0.25
-0.04
0.10
0.01

0.27
0.15
0.25
0.01

.36
.81
.69
.43

-0.09

0.06

.10

0.07

0.05

.12

-0.70

0.11

<.01

0.01

0.02

.54

-0.25

0.22

.25

Table 29 (Continued)
Parameters

Unstandardized SE

Direct effects
Race  Change in the number of alcoholic drinks consumed
daily since Hurricane Katrina
Non-Hispanic Whites
Non-Hispanic Blacks
Other minorities
Education  Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina
College grad.
Some post-HS ed.
HS grad. or equivalent
No HS degree
Household income  Change in the number of alcoholic
drinks consumed daily since Hurricane Katrina
> $80,000
$40,000–$80,000
$20,000–$40,000
> $20,000
Refused to answer
Disaster exposure severity  Depression severity (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Depression severity (Wave
II)
Posttraumatic stress (Wave I)  Depression severity (Wave
II)
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I) Depression severity (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I) Depression severity
(Wave II)
Number of days spent with poor mental health  Depression
severity (Wave II)
Perceived social support  Depression severity (Wave II)
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p

REF
0.24
-0.25

0.18
0.25

.20
.30

REF
0.13
0.11
-0.17

0.23
0.23
0.19

.59
.64
.37

REF
-0.12
-0.08
-0.28
-0.40

0.25
0.31
0.33
0.25

.63
.79
.41
.11

REF
-0.86
-2.26
-0.34
0.48

1.89
1.82
1.88
0.07

.65
.21
.86
<.01

1.10

0.38

<.01

-0.01

0.41

.99

-0.45

0.21

.03

0.34

0.09

<.01

-0.75

0.99

.44

Table 29 (Continued)
Parameters

Unstandardized SE

Direct effects
Disaster exposure severity  Post-traumatic stress (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Posttraumatic stress severity
(Wave II)
Posttraumatic stress (Wave I)  Posttraumatic stress (Wave
II)
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I) Posttraumatic stress (Wave II)
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I) Posttraumatic stress
(Wave II)
Number of days spent with poor mental health 
Posttraumatic stress (Wave II)
Perceived social support  Posttraumatic stress (Wave II)
Disaster exposure severity  Change in the number of heavy
drinking sessions since Hurricane Katrina (Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
heavy drinking sessions since Hurricane Katrina (Wave II)
Posttraumatic stress (Wave I)  Change in the number of
heavy drinking sessions since Hurricane Katrina (Wave II)
Depression severity (Wave II)  Change in the number of
heavy drinking sessions since Hurricane Katrina (Wave II)
Posttraumatic stress (Wave II)  Change in the number of
heavy drinking sessions since Hurricane Katrina (Wave II)
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I) Change in the number of heavy
drinking sessions since Hurricane Katrina (Wave II)
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p

REF
-0.13
-0.17
-0.17
0.06

0.33
0.45
0.39
0.01

.70
.70
.67
<.01

0.20

0.08

.02

-0.07

0.07

.36

-0.10

0.07

.17

0.01

0.02

.69

-0.34

0.21

.12

REF
-0.13
-0.21
-0.27
-0.05

0.40
0.32
0.38
0.02

.75
.51
.49
<.01

0.08

0.08

.33

0.04

0.01

<.01

-0.01

0.08

.90

-0.23

0.19

.23

Table 29 (Continued)
Parameters

Unstandardized SE

Direct effects
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I) Change in the number of
heavy drinking sessions since Hurricane Katrina (Wave II)
Number of heavy drinking sessions (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina (Wave II)
Number of alcoholic drinks consumed daily (before Hurricane
Katrina)  Change in the number of heavy drinking sessions
since Hurricane Katrina (Wave II)
Number of days spent with poor mental health  Change in
the number of heavy drinking sessions since Hurricane
Katrina (Wave II)
Perceived social support  Change in the number of heavy
drinking sessions since Hurricane Katrina (Wave II)
Disaster exposure severity  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
No events
One events
Two events
Three or more events
Depression severity (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Posttraumatic stress (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Depression severity (Wave II)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Posttraumatic stress (Wave II)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I) Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
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p

0.16

0.14

.25

-0.65

0.11

<.01

0.38

0.12

<.01

0.06

0.03

.05

-0.44

0.19

.02

REF
0.09
-0.07
-0.10
-0.02

0.27
0.19
0.32
0.01

.74
.72
.76
.21

<0.01

0.04

.99

0.01

0.01

.40

0.04

0.05

.43

0.25

0.09

.01

Table 29 (Continued)
Parameters

Unstandardized SE

Direct effects
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Number of heavy drinking sessions (before Hurricane
Katrina)  Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave II)
Number of alcoholic drinks consumed daily (before Hurricane
Katrina)  Change in the number of alcoholic drinks
consumed daily since Hurricane Katrina (Wave II)
Number of days spent with poor mental health  Change in
the number of alcoholic drinks consumed daily since
Hurricane Katrina (Wave II)
Perceived social support 30 days  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
Moderated Effects
Disaster exposure severity x Perceived social support 
Posttraumatic stress (Wave II)
No events
One event at 1SD below the average perceived social
support
One event at 1SD above the average perceived social
support
Indirect Effects
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave I)
No events
One event
Two events
Three or more events
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p

-0.89

0.06

<.01

0.14

0.06

.01

-0.87

0.06

<.01

0.01

0.02

.45

-0.06

0.19

.75

REF
-0.93

0.45

.04

0.68

0.41

.10

REF
-0.04
-0.06
-0.10

0.05
0.06
0.09

.34
.29
.27

REF
<0.01
0.01
0.01

0.02
0.09
0.11

.93
.93
.93

Table 29 (Continued)
Parameters

Unstandardized SE

Indirect Effects
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave I)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave II)
 Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
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p

REF
0.02
0.03
0.05

0.03
0.04
0.07

.51
.45
.43

REF
-0.02
-0.08
-0.09

0.03
0.06
0.06

.47
.16
.16

REF
-0.13
-0.18
-0.31

0.09
0.10
0.13

.17
.07
.01

REF
-0.04
-0.09
-0.01

0.08
0.08
0.08

.64
.24
.86

REF
0.02
0.07
0.08

0.03
0.07
0.09

.55
.36
.36

Table 29 (Continued)
Parameters

Unstandardized SE

Indirect Effects
Disaster exposure severity  Posttraumatic stress (Wave II)
 Change in the number of heavy drinking sessions since
Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave I) 
Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Depression severity (Wave II)
 Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave I)
 Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
Disaster exposure severity  Posttraumatic stress (Wave II)
 Change in the number of alcoholic drinks consumed daily
since Hurricane Katrina (Wave II)
No events
One event
Two events
Three or more events
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p

REF
<0.01
<0.01
<0.01

0.01
0.01
0.01

.90
.90
.90

REF
-0.04
-0.06
-0.09

0.04
0.05
0.08

.30
.30
.24

REF
-0.01
-0.02
<0.01

0.01
0.02
0.01

.65
.49
.86

REF
<0.01
<0.01
<0.01

0.01
0.03
0.03

.99
.99
.99

REF
-0.01
-0.01
-0.01

0.01
0.02
0.02

.75
.74
.72

Table 29 (Continued)
Parameters

Unstandardized SE

Conditional Indirect Effects
Disaster exposure severity x Perceived social support 
Posttraumatic stress (Wave II)  Change in the number of
heavy drinking sessions since Hurricane Katrina
No events
REF
One event at 1SD below the average perceived social
0.01
support
One event at 1SD above the average perceived social
-0.01
support
Disaster exposure severity x Perceived social support 
Posttraumatic stress (Wave II)  Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
No events
REF
One event at 1SD below the average perceived social
-0.03
support
One event at 1SD above the average perceived social
0.02
support
Disturbance variances and covariances
Depression severity (Wave I)
133.76
Posttraumatic stress (Wave I)
4.41
Change in the number of heavy drinking sessions since
9.53
Hurricane Katrina (Wave I)
Change in the number of alcoholic drinks consumed daily
3.21
since Hurricane Katrina (Wave I)
Depression severity (Wave II)
99.91
Posttraumatic stress (Wave II)
4.26
Change in the number of heavy drinking sessions since
5.86
Hurricane Katrina (Wave II)
Change in the number of alcoholic drinks consumed daily
2.13
since Hurricane Katrina (Wave II)
Depression severity (Wave I)
Posttraumatic stress
9.97
(Wave I)
Change in the number of heavy drinking sessions since
2.11
Hurricane Katrina (Wave I)
Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave I)
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p

0.07

.90

0.05

.90

0.05

.49

0.03

.46

8.88
0.24
2.75

<.01
<.01
<.01

1.31

.01

11.53 <.01
0.32 <.01
1.93 <.01
0.82

.01

1.31

<.01

0.65

<.01

Table 29 (Continued)
Parameters

Unstandardized SE
Disturbance variances and covariances
Depression severity (Wave II)
Post-traumatic stress
4.82
1.54
severity (Wave II)
Change in the number of heavy drinking sessions since
1.18
0.37
Hurricane Katrina (Wave II)
Change in the number of
alcoholic drinks consumed daily since Hurricane Katrina
(Wave II)
R²
Depression severity (Wave I)
0.24
0.04
Posttraumatic stress (Wave I)
0.18
0.04
Change in the number of heavy drinking sessions since
0.35
0.12
Hurricane Katrina (Wave I)
Change in the number of alcoholic drinks consumed daily
0.48
0.16
since Hurricane Katrina (Wave I)
Depression severity (Wave II)
0.49
0.06
Posttraumatic stress (Wave II)
0.25
0.06
Change in the number of heavy drinking sessions since
0.42
0.11
Hurricane Katrina (Wave II)
Change in the number of alcoholic drinks consumed daily
0.58
0.15
since Hurricane Katrina (Wave II)
a
11 cases were removed from the analyses (6% missing from analyses).

p
<.01
<.01

<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01

Disaster exposure severity was not associated with the change in the number of alcoholic
drinks consumed daily since Hurricane Katrina at Wave I (all p-values ≥.36). Likewise,
depression severity and posttraumatic stress were not associated with the change in the number
of alcoholic drinks consumed daily since Hurricane Katrina (p=.43 and p=.10, respectively). Nor
were the pathways linking disaster exposure severity and the change in the number of alcoholic
drinks consumed daily since Hurricane Katrina through depression severity (all p-values ≥.43)
and posttraumatic stress (all p-values ≥.16), respectively. Last, the number of days spent with
poor mental health and perceived social support before Hurricane Katrina were not associated
with the change in the number of alcoholic drinks consumed daily since Hurricane Katrina
(p=.54 and p=.25, respectively).
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At Wave II, disaster exposure severity was not associated with the change in the number
of heavy drinking sessions since Hurricane Katrina (all p-values ≥.49). Unlike Wave I,
depression severity was now associated with the change in the number of heavy drinking
sessions. Specifically, each increase in depression severity at Wave I decreased the number of
heavy drinking sessions since Hurricane Katrina (β=-0.05, SE=0.02, p<.01), but each unit
increase in depression severity at Wave II increased the number of heavy drinking sessions since
Hurricane Katrina (β=0.04, SE=0.01, p<.01). The pathway linking disaster exposure severity
and the number of heavy drinking sessions since Hurricane Katrina through depression severity
was significant at Wave I, but not at Wave II. Specifically, though participants with three or
more hurricane-related events were more severely depressed than participants who reported no
events, this increased depression decreased the number of heavy drinking sessions since
Hurricane Katrina at Wave II (β=-0.31, SE=0.13, p=.01).
Unlike depression severity, posttraumatic stress was not associated with the change in
heavy drinking sessions since Hurricane Katrina at Wave II (p=.33 and p=.90, respectively).
Also, the pathways linking disaster exposure and the change in the number of heavy drinking
sessions through posttraumatic stress were not significant (all p-values ≥ .36). Moreover, the
posttraumatic stress pathway (measured at Wave II only) was not moderated by perceived social
support thirty days before Hurricane Katrina (all p-values ≥ .90). Last, each day spent with poor
mental health before Hurricane Katrina increased the number of heavy drinking sessions since
Hurricane Katrina by 0.06 days (β=-0.06, SE=0.03, p=.05), and each increase in perceived social
support before Hurricane Katrina decreased the number of heavy drinking sessions by 0.44 days
(β=-0.44, SE=0.19, p=.02).
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Disaster exposure severity was not associated with the change in the number of alcoholic
drinks consumed daily since Hurricane Katrina at Wave II (all p-values ≥.72). Also depression
severity and posttraumatic stress—measured at Wave I and Wave II—were not associated with
the change in the number of alcoholic drinks consumed daily since Hurricane Katrina (Wave I:
p=.21 and p=.99, respectively; Wave II: p=.40 and p=.43, respectively). Moreover, the pathways
linking disaster exposure severity and the change in the number of alcoholic drinks consumed
daily since Hurricane Katrina through depression severity and posttraumatic stress were not
significant (Wave I: all p-values ≥ .24 and all p-values ≥ .99, respectively; Wave II: all p-values
≥ .49 and all p-values ≥.72, respectively). The posttraumatic stress pathway—measured at Wave
II was not moderated by perceived social support thirty days before Hurricane Katrina (all pvalues ≥ .46). Last, the number of days spent with poor mental health and perceived social
support before Hurricane Katrina were not associated with the change in the number of alcoholic
drinks consumed daily since Hurricane Katrina (p=.45 and p=.75, respectively).
A sensitivity analysis was conducted to see if the results changed if all participants from
New Orleans were included; this analysis largely mirrored the results from the primary model
with a few exceptions. First, disaster exposure severity was now associated with the change in
heavy drinking sessions since Hurricane Katrina. Specifically, participants who report one event
or three or more hurricane-related events reported more heavy drinking sessions since Hurricane
Katrina than participants who reported no hurricane-related events (β=1.09, SE=0.48, p=.02 and
β=0.77, SE=0.35, p=.03, respectively). Second, the number of days spent with poor mental
health moderated the association of disaster exposure severity and the change in the number of
heavy drinking sessions since Hurricane Katrina at Wave I. Participants who reported two or
more hurricane-related events compared to no events increased their number of heavy drinking
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sessions by 1.88 days when their number of days spent with poor mental health before Hurricane
Katrina was one standard deviation above the average value (β=1.88, SE=0.94, p=.05). They
decreased their heavy drinking sessions by 1.15 days when their poor mental health was one
standard deviation below the average value (β=1.15, SE=0.58, p=.05). Last, the number of days
spent with poor mental health before Hurricane Katrina was no longer associated with the
number of heavy drinking sessions since Hurricane Katrina at Wave II (p=.10). This sensitivity
model had excellent fit scores according to the chi-square test of model fit (DF=55,
p<.01), RMSEA (ε=0.03 [90% CI=0.02, 0.04]), CFI (0.96), and SRMR (0.02).
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=103.59,

CHAPTER 5: DISCUSSION
This dissertation addressed many research questions and hypotheses and the findings that
emerged from the data provided some evidence for the effect of disaster exposure on postdisaster
depression and PTSD, and the indirect and direct effects of disaster exposure on postdisaster
smoking and alcohol consumption. A descriptive summary of the findings can be found in
Table 2. This chapter will discuss how these findings support and extend the existing scientific
literature on postdisaster PTSD and depression and postdisaster smoking and alcohol
consumption
Does disaster exposure increase depression and PTSD?
The pattern of results for disaster exposure and depression mirror the results found by
Bonde et al. in their meta-analysis (Bonde et al., 2016). Bonde et al. found that across all crosssectional studies, the risk for depression was higher (OR=2.57 [95% CI=1.81, 3.66]) among
those exposed to a disaster compared to those who were not. Across all cohort or prospective
studies, the risk of depression was still higher (OR=1.88 [95% CI=1.23, 2.88]) though slightly
lower than the estimate obtained from all cross-sectional studies. Comparatively, in this study,
the odds of depression was higher (OR=2.17 [95% CI=1.52, 3.10]) nine months after Hurricane
Katrina among New Orleans participants than Memphis participants (e.g., cross-sectional
comparison). Eighteen months later, the odds of depression remained higher among New
Orleans than Memphis participants (OR=1.59 [95% CI=0.96, 2.63]), though the risk estimate
was somewhat lower, (e.g., prospective comparison). Notably, most studies included in Bonde
et al.’s meta-analysis used internal comparison groups, whereas this study had an external
comparison group both for the cross-sectional and prospective comparisons. Also, Bonde et al.
did not provide the risk of depression when individuals were exposed to disaster-related events,
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such as job or property loss, or losing a close friend or family member (Brodie et al., 2006). This
dissertation examined disaster-related events—hurricane related events—and found that the risk
for depression was highest among those who reported three or more hurricane related events,
compared to no events, nine months after Hurricane Katrina (OR=2.25 [95% CI=1.15, 4.40]),
which was in alignment with many other studies that showed that hurricane-related events were
associated with depression (Fullerton et al., 2013; Parslow & Jorm, 2006; Rohrbach et al., 2009;
Vlahov et al., 2002; Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004; Vlahov, Galea,
Ahern, Resnick, & Kilpatrick, 2004). However, the severity of exposure was no longer
associated with depression eighteen months later. Perhaps individuals who report experiencing
disaster-related events, such as losing property or friends and family members, recover gradually
from these events as time progresses. In contrast, the lingering effects of disasters on affected
communities, cities, and neighborhoods may still increase an individual’s risk for depression
when compared to participants who come from areas unaffected by disasters. These findings
that emerged nine and eighteen months after Hurricane Katrina later highlights the utility of
measuring both objective disaster exposure and disaster-related events.
In contrast to findings for depression, disaster exposure appeared to have little effect on
PTSD or posttraumatic stress. This finding was contrary to what was consistently found in the
literature; many studies showed that disaster exposure increased the risk for PTSD and
posttraumatic stress (Fergusson et al., 2014; Reijneveld et al., 2005, 2003). In this dissertation,
the primary analyses consisted of participants who reported a traumatic event in their lifetime.
Individuals who reported traumatic events from both cities had very high, but similar,
posttraumatic stress scores at baseline, but a higher percentage of participants who reported
traumatic events came from New Orleans than Memphis (53.6% vs. 46.4%, respectively). Thus,
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when all participants from both cities were included in the analysis by imputing zero for
posttraumatic stress and PTSD among participants who did not report a traumatic event, subtle
differences in posttraumatic stress and PTSD emerged between New Orleans and Memphis.
Though this explanation may explain the lack of an association found shortly after the disaster,
this does not explain the lack of the association observed prospectively. One study showed that
the effect of disaster exposure on PTSD and posttraumatic stress could last almost nine years
(Soo et al., 2011). However, a recent meta-analysis reported that 44% of individuals with PTSD
spontaneously remitted from PTSD by 40 months, and studies on natural disasters reported the
highest remission rate (60.0%; Morina, Wicherts, Lobbrecht, & Priebe, 2014). Therefore in this
study, many of survivors from New Orleans who had probable PTSD nine months after
Hurricane Katrina could have recovered from the disorder eighteen months later.
The severity of disaster exposure appeared to influence PTSD and posttraumatic stress
more than disaster exposure. Across both the primary and sensitivity analyses, reporting more
hurricane-related events was associated with the prevalence of posttraumatic stress and probable
PTSD nine months after Hurricane Katrina; however, eighteen months later, disaster exposure
severity failed to predict posttraumatic stress or probable PTSD. These findings aligned with
many other studies, some done with samples affected by Hurricane Katrina (Galea et al., 2007;
Paxson, Fussell, Rhodes, & Waters, 2012; Xiong et al., 2010), that showed the number of
disaster-related events increased the prevalence of PTSD and posttraumatic stress (Fullerton et
al., 2013; Parslow & Jorm, 2006; Rohrbach et al., 2009; Vlahov et al., 2002; Vlahov, Galea,
Ahern, Resnick, Boscarino, et al., 2004; Vlahov, Galea, Ahern, Resnick, & Kilpatrick, 2004).
Many of the disaster-related events included in this dissertation, such as losing property or
friends and relatives, involved a significant loss of financial and social resources, and resource
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loss is a significant determinant of PTSD and posttraumatic stress after disaster exposure
(Hobfoll, Tracy, & Galea, 2006). However, the lack of a prospective association suggested that
individuals recovered from these events (Morina et al., 2014).
There was some evidence that social support protected against the deleterious effects
disaster exposure had on mental health, particularly posttraumatic stress and PTSD. Nine
months after Hurricane Katrina, perceived social support was associated with a decrease in
posttraumatic stress and PTSD when exposed to a hurricane-related event. This observation
aligns with social support-buffering hypothesis, which hypothesizes that social support reduces
the impact of stressful events (Cohen & Wills, 1985), and aligns with findings from other
disaster studies (Arnberg et al., 2012; Schwarzer et al., 2013). However, contrary to the social
support-buffering hypothesis, eighteen months later, low levels of social support predicted a
decrease in posttraumatic stress when exposed to a hurricane-related event. In this dissertation,
perceived social support was measured retrospectively and meant to assess perceived social
support before Hurricane Katrina made landfall. Conceivably, participants with low levels of
social support before the disaster could have gained social support and other resources since the
disaster, and these gains could have lowered posttraumatic stress. However, resource gain has
not been consistently shown to decrease psychological distress after disaster exposure
(Zwiebach, Rhodes, & Roemer, 2010). Alternatively, given that when exposed to disasterrelated events, low social support initially increased posttraumatic stress and subsequently
decreased posttraumatic stress, it was possible that individuals with low social support
experienced posttraumatic growth. Studies have shown that posttraumatic growth, which is
positive psychological change that develops after exposure to a traumatic event (Tedeschi,
Calhoun, & Cann, 2007), initially increases as posttraumatic stress increases after disaster
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exposure (Dekel, Ein-Dor, & Solomon, 2012; Hall et al., 2010). But as time continues,
posttraumatic growth decreases posttraumatic stress (Ickovics et al., 2006; Linley, Joseph, &
Goodfellow, 2008). Like resource gain, posttraumatic growth has not been consistently shown to
decrease posttraumatic stress (Dekel et al., 2012), but these proposed mechanisms may be
responsible for the unexpected protective effect observed for low social support.
Though preexisting perceived social support was associated with posttraumatic stress and
depression independent of disaster exposure, it did not, as would be expected according to the
social buffering hypotheses (Cohen & Wills, 1985), reduce the impact of the stressful exposure.
This finding, combined with findings from other studies (Chan, Lowe, Weber, & Rhodes, 2015;
Lowe, Chan, & Rhodes, 2010), suggests that preexisting social support has more complicated
implications for postdisaster mental health outcomes than initally hypothesized. It appears that
preexisting social support does not protect against mental health disturbances if an individual is
exposed to a disaster, but it may protect against mental disturbances by helping individuals avoid
the event altogether (Chan et al., 2015; Lowe et al., 2010).
Preexisting poor mental health emerged as a significant risk factor for further depressive
symptoms after disaster exposure. Eighteen months after Hurricane Katrina, participants from
New Orleans had more depressive symptoms than participants from Memphis (β=2.64, SE=0.83,
p<.01), and those with poor preexisting mental health from New Orleans had even higher
depession scores compared to indviduals from Memphis with poor preexisting mental health
(β=5.55, SE=1.39, p<.01). This moderated effect was not present nine months after the disaster,
which suggested an important high-risk group emerged as time since the disaster increased. This
high-risk group may be similar to the one identified by Nandi et al. (2009) who found that a
small proportion of their sample (13%) developed severe delayed depression, which was
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characterized by individuals who reported very few depressive symptoms six months after the
WTC terrorist attack but started to report very severe depressive symptoms 10 months later.
Though preexisting psychological distress was not assessed in their study, having a history of
depression was associated with being in the high-risk group compared to the group that reported
minimal depressive symptomatology at all time points (Nandi et al., 2009). Together, these
findings provide some support for the stress-vulnerability model of mental illness, which states
that individuals with preexisting mental illnesses and distress have a higher risk for mental
illnesses and psychological distress after a disaster (McFarlane, 2010). Individuals with poor
preexisting mental health may have diminished coping abilities or lack social and financial
resources, which further exacerbate psychological distress when exposed to subsequent traumatic
events, such as a disaster.
Interestingly, poor mental health before Hurricane Katrina protected against an increase
in posttraumatic stress eighteen months after Hurricane Katrina among participants exposed to
two hurricane-related events compared to participants who reported no events. Individuals with
good mental health before Hurricane Katrina reported more posttraumatic stress when exposed to
two hurricane-related events compared to participants who reported no events. This unexpected
protective effect might be due to a difference in the presence of posttraumatic stress between
individuals with poor and good mental health. Among those with good mental health,
posttraumatic stress is likely to be very low, independent of disaster exposure, but when these
individuals are exposed traumatic events, there is likely to be a substantial increase in
posttraumatic stress compared to unexposed individuals with good mental health. In contrast,
among those with poor mental health, postdisaster posttraumatic stress is likely high (FormanHoffman et al., 2012), and additional exposure to hurricane-related events are not likely to

196

increase posttraumatic stress significantly when compared against unexposed individuals with
poor mental health. Notably, this unexpected finding was not present across analyses nor was it
present for other degrees of exposure. Therefore, this observation needs to be interpreted
cautiously.
Does disaster exposure affect smoking relapse and quitting behaviors?
The number of smokers from Memphis and New Orleans who relapsed nine and eighteen
months after Hurricane Katrina was small, yet this dissertation revealed that disaster exposure
and severity of exposure increased the probability of smoking relapse after Hurricane Katrina.
More importantly, a particularly novel finding in this dissertation was that the difference in the
probability of relapse between participants from New Orleans and Memphis was moderated by
the number of days spent with poor mental health. Among those with very few days spent with
poor mental health, the probability of smoking relapse was higher for participants from New
Orleans than from Memphis, and there was no difference in relapse between participants from
New Orleans and Memphis among those with more days spent with poor mental health.
Participants who reported many days spent with poor mental health could have experienced other
traumatic and stressful events previously (Forman-Hoffman et al., 2012), whereas those without
poor mental health did not, and Hurricane Katrina could have been the first major stressful or
traumatic event that occurred for participants living in New Orleans, and this event, as has been
shown in past research (Boyko et al., 2015; Forbes et al., 2015), increased their risk of smoking
relapse.
A similar risk for relapse was also shown by Forman-Hoffman et al. (2005) who found
that about 4.5% of smoking relapse after the WTC terrorist attacks was attributable to the event.
Moreover, though nonsignificant, every additional exposure to the WTC attack increased the risk
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of smoking relapse. Forman-Hoffman et al.’s study lacked a comparison group and was only
able to examine relapse over a short period (e.g., ≥ two weeks), which may explain why they
were unable to find a significant effect for disaster exposure severity (Forman-Hoffman et al.,
2005). This dissertation examined smoking relapse up to eighteen months after the disaster
event, which suggests relapse due to the severity of disaster exposure may take longer to emerge.
However, after eighteen months, the prevalence of smoking relapse in Memphis and New
Orleans was relatively similar, which meant that the effect of Hurricane Katrina on smoking
relapse diminished over time. This hypothesis would need to be verified by future research
given that this dissertation was unable to examine these associations prospectively.
Studies often combine postdisaster smoking relapse with escalation after disaster
exposure. For example, Parslow and Jorm, who studied a cohort of 2063 young adults survivors
of an Australian bushfire, found that of the 242 young adults who identified themselves as
having smoked in the past four years before the disaster event, 89 (36.8%) relapsed after two
months after the bushfire. Parslow and Jorm also found that an increase in smoking rate was
related to reporting higher numbers of fire-related experiences, such as suffering an injury during
the fire or evacuating from home or work. However, as shown in this dissertation, the same
factors that increased cigarette consumption may not influence smoking relapse and vice versa.
For example, though poor mental health before Hurricane Katrina predicted smoking relapse
after Hurricane Katrina, it was not a predictor of smoking additional cigarettes after Hurricane
Katrina. Therefore, going forward, it is essential that researchers distinguish between initiation,
relapse, and escalation to determine if factors affect these outcomes differently.
Researchers should examine whether disasters have postive effects on smoking behavior.
Unexpectedly, this dissertation found that Hurricane Katrina increased the probability of
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smoking cessation, though this association was marginally nonsignificant (p=.05). Further, the
probability of quitting smoking among participants from New Orleans and Memphis was
moderated by the amount of perceived social support before Hurricane Katrina. The likelihood
of quitting smoking was higher for participants from New Orleans than from Memphis among
those with low perceived social support, and there was no difference in smoking cessation
between participants from New Orleans and Memphis among those with high levels of social
support. Perhaps participants who lived in New Orleans during Hurricane Katrina had difficulty
acquiring more cigarettes because of severe damage to infrastructure and businesses (Bennett,
Golub, & Dunlap, 2011; Dunlap & Golub, 2011). Also, individuals from disaster areas who
reported low perceived social support may also be disconnected from others and their
community (Cornwell & Waite, 2009), and these individuals may have higher difficulty
acquiring cigarettes because they have limited social or financial resources to navigate disasteraffected areas. In contrast, in unaffected areas, low social support may not inhibit an individual’s
ability to acquire more cigarettes given their environment has not significantly changed and
established methods for acquiring cigarettes are still intact. The lack of access to cigarettes in
disaster-affected areas may prompt some users, including those with low social support, to
temporarily, or perhaps permanently, quit smoking.
Even more surprising, participants who reported more hurricane-related events smoked
fewer cigarettes nine months after Hurricane Katrina and had a higher probability of smoking
cessation compared to participants who reported less exposure. Participants who reported more
disaster-related events may have lived in areas severely affected by the disaster (Verger et al.,
2003), and this brief window of time may have encouraged some users to reduce or quit
smoking, though this dissertation is unable to determine if these participants remained abstinent.
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Posttraumatic stress was not a consistent predictor of smoking relapse after Hurricane
Katrina. It was not a significant predictor of smoking relapse among those who experienced a
traumatic event, but in contrast, among everyone, posttraumatic stress increased the probability
of smoking relapse. The same pattern emerged when analyzing the New Orleans sample only.
Posttraumatic stress was reasonably high among people with traumatic events (M=3.17,
SD=2.22). Therefore, it was unlikely that additional severity would predict smoking relapse
among a population that was already severely distressed. Instead, when the parameters were
changed, and the overall distress of the population was reduced by including everyone, a slight
increase in posttraumatic stress was very predictive of smoking relapse. The literature is replete
with studies demonstrating that posttraumatic stress and PTSD increase the risk of smoking and
smoking relapse (Feldner, Babson, & Zvolensky, 2007; Smith et al., 2014). People with
posttraumatic stress often experience negative affect, such as anger, contempt, disgust, guilt,
fear, and nervousness, and other cognitive-affective processes, such as attentional control and
rumination. Research suggests that individuals with posttraumatic stress and PTSD selfadminister nicotine to attempt to regulate these symptoms (Beckham, Calhoun, Dennis, Wilson,
& Dedert, 2013; Cook, McFall, Calhoun, & Beckham, 2007; Langdon & Leventhal, 2014).
When individuals quit smoking, whether before or after a traumatic event, such as Hurricane
Katrina, the reemergence of these symptoms during nicotine withdrawal or the onset of
psychological distress and illness may increase the risk for smoking relapse (Cook et al., 2007).
Depression severity also predicted smoking relapse—though the association was
marginally nonsignificant (p=.05)—among those with traumatic events from New Orleans and
Memphis, but was not predictive of smoking relapse for the entire sample. It is likely that the
effect of depression severity on smoking relapse was weaker among participants from Memphis
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than New Orleans because depression was predictive of smoking relapse for participants from
New Orleans across both analyses. Like PTSD, the literature also acknowledges that depression
and depressive symptoms increase the risk of smoking and smoking relapse (Allen, Prince, &
Dietz, 2009; Burgess et al., 2002; Chaiton et al., 2009; Mathew, Hogarth, Leventhal, Cook, &
Hitsman, 2016; Perez, Nicolau, Romano, & Laranjeira, 2008). Not unlike smokers with
posttraumatic stress, depressed smokers often have high negative affect and cognitive
impairment, which increase during nicotine withdrawal, and may encourage smoking
maintenance and relapse (Mathew et al., 2016). However, depressed smokers also experience
low positive affect—feelings of joy, interest, and alertness—which may further increase their
risk for smoking and smoking relapse (Mathew et al., 2016).
Though posttraumatic stress and depression were predictors of smoking relapse, there
was very limited evidence that these factors were pathways to smoking relapse after disaster
exposure. Based on these findings, higher relapse rates observed among participants from New
Orleans were not attributable to higher postdisaster depression or posttraumatic stress scores
among New Orleans than Memphis participants. The posttraumatic stress pathway to smoking
relapse nearly reached significance when the entire sample was included (p=.05), but the limited
statistical power to detect very small mediated effects of postdisaster smoking relapse may
explain why there was no clear evidence of a depression or a posttraumatic stress pathway.
Instead, disaster exposure severity appeared to be one of the primary factors that
determined whether depression severity and posttraumatic stress were pathways to smoking
relapse. This dissertation observed that the depression severity and posttraumatic stress
pathways, respectively, increased in magnitude as the number of hurricane-related events
increased. Many of these hurricane-related events included in this dissertation, such as losing
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property or friends and relatives, involved a significant loss of financial and social resources, and
resource loss increases the risk of PTSD and depression after disaster exposure (Hobfoll et al.,
2006). Experiencing multiple disaster-related events compounds resource loss, which would
also increase the severity of depression and PTSD. As PTSD and depression increases, former
smokers may experience more negative affect, less positive affect, and cognitive impairment,
which will increase the risk of smoking relapse (Cook et al., 2007; Mathew et al., 2016).
Previous disaster research also showed that posttraumatic stress and depression increased the risk
for smoking relapse (Biggs et al., 2010; Boscarino et al., 2011; Breslau et al., 2003; Fullerton et
al., 2013; Nandi et al., 2005; Rohrbach et al., 2009). However, almost no studies provided
estimates that represented the indirect effect that disaster-related events had on smoking through
posttraumatic stress and depression, respectively. These findings indicated that participants who
reported more hurricane-related events had a higher risk for smoking relapse in small part
because they were more depressed or had posttraumatic stress. Individuals heavily exposed to
disasters may benefit more from smoking cessation interventions that include a treatment
component for depression and posttraumatic stress.
Along with disaster exposure severity, perceived social support and poor mental health
might also moderatde the depression severity and posttraumatic stress pathways to smoking
relapse. In particular, higher perceived social support protected against smoking relapse after
Hurricane Katrina by decreasing the effect of disaster exposure severity on depression severity
and posttraumatic stress. This observation aligns with the social support buffering hypothesis
(Cohen & Wills, 1985), and also extends the application of social support to smoking behavior,
primarily when the smoking behavior is associated with depression or posttraumatic stress.
However, social support did not have a direct effect on smoking relapse. As stated previously,
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social support has had mixed findings in disaster research. One study found percieved social
support to be protective factor (Flory et al., 2009), another demonstrated that it was a risk factor
(Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004), and the other, similar to this
dissertation, showed no association at all (Nandi et al., 2005). Prior research found the benefits
of perceived social support peaked at about 84 days after abstinence, and that minimization of
negative support—interactions with members in one’s social network that involved resentment,
sadness, or shame (Lincoln, 2000)—during more prolonged periods of abstinence was essential
for cessation maintenance (Lawhon, Humfleet, Hall, Reus, & Muñoz, 2009; Mermelstein,
Cohen, Lichtenstein, Baer, & Kamarck, 1986). Perhaps the benefits of perceived social support
for smoking relapse substantially weakened over the course of the study because this dissertation
measured relapse for eighteen months.
Poor mental health increases the magnitude of the depression pathway to smoking relapse
by increasing the effect of disaster exposure severity on depression severity. This observation
supports the stress-vulnerability model of mental illness (McFarlane, 2010), and also extends the
application of pre-existing mental illness to smoking behavior, mainly when the smoking
behavior is associated with depression. As stated previously, individuals with prior mental
health problems have a lower threshold for further psychological distress than individuals with
no mental health problems and subsequent traumatic events exacerbate psychological distress for
individuals with preexisting mental health difficulties. These findings showed that people with
poor mental health experienced more depressive symptoms after exposure to disaster-related
events, and this increase in depression increased the probability of smoking relapse after
Hurricane Katrina. Thus, former smokers with poor mental health are not only vulnerable to
probable depression after being severely exposed to the disaster, but they are also vulnerable to

203

smoking relapse. Interestingly, however, this vulnerability is not due entirely to poor mental
health alone, because prior mental health was not associated with smoking relapse among
disaster exposed individuals (i.e., New Orleans sample). Instead, this increased vulnerability to
smoking relapse after Hurricane Katrina among those with poor mental health is primarily
because of the depression pathway. Nonetheless, poor mental health was associated with
smoking relapse in the entire sample (i.e., Memphis and New Orleans sample), which is not
unexpected, given the extensive literature on smoking and mental illness (Burki, 2016; Lasser et
al., 2000; Lawrence, Mitrou, & Zubrick, 2009).
Does disaster exposure affect daily cigarette use and nicotine dependence?
Not only did Hurricane Katrina increase the probability of relapse, but it also seemed to
increase nicotine dependency among current smokers. Breslau et al. (2003) first documented in
their cohort study that a baseline traumatic event increased the risk of nicotine dependence at
follow-up (OR=1.95 [95% CI=1.22, 3.12]). Similar findings were reported by Fergusson et al.
(2014) in their cohort study which found that participants who were exposed to earthquakes had
a higher risk of nicotine dependency than unexposed participants (OR=1.23 [95% CI=1.05,
1.44]). Breslau et al. measured nicotine dependency using clinical interviews, Fergusson et al.
used survey questions based on material from the Composite International Diagnostic Interview
and the Diagnostic Interview Schedule, and this dissertation found differences in nicotine
dependency between exposed and unexposed participants using the Fagerström. Agreement
across studies using different measures for nicotine dependency provide stronger evidence for
the effect of disaster exposure on nicotine dependency than multiple studies using the same
measure. Also, both studies assessed the long-term development of nicotine dependency
following a traumatic event; Breslau et al. waited at least three years after the baseline interview,
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and Fergusson et al. waited almost two years after the Canterbury earthquakes to measure
nicotine dependency. This dissertation assessed nicotine dependence at nine and eighteen
months after the disaster event, and surprisingly there were no differences in nicotine
dependence between unexposed and exposed participants (Memphis vs. New Orleans,
respectively) until eighteen months after Hurricane Katrina, which suggested that the effect of
disaster exposure on nicotine dependency was delayed.
More importantly, a particularly novel finding in this dissertation was that the amount of
perceived social support moderated nicotine dependency between current smokers from New
Orleans and Memphis. Eighteen months after Hurricane Katrina, nicotine dependency was
higher for smokers from New Orleans than in Memphis among those with low levels of social
support, and there was no difference in nicotine dependency between smokers from New Orleans
and Memphis among those with high levels of social support. This finding aligns with the
buffering hypothesis for social support (Cohen & Wills, 1985), and supports recent findings by
Osman et al. In this cross-sectional study, Osman et al. (2017) examined ethnic discrimination
and smoking outcomes among a representative sample of 954 Arab men living in Israel and
found that social support moderated the association between ethnic discrimination and nicotine
dependence. Among those with low social support, higher discrimination was associated with
more nicotine dependence, and among those with the moderate and high level of social support,
higher ethnic discrimination slightly decreased nicotine dependence (Osman, Daoud, Thrasher,
Bell, & Walsemann, 2017b). Though there are differences between disasters and discrimination
experiences, both are considered stressors, and social support probably safeguards against the
damaging effects of disasters by providing individuals with a sense of security and belonging,
thus limiting their attachment to nicotine.
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Cigarette use among current smokers also increased after Hurricane Katrina, but like
nicotine dependency, this increase was not observed until eighteen months after Hurricane
Katrina. Smokers who were exposed to Hurricane Katrina smoked two more cigarettes a day
eighteen months after Hurricane Katrina than unexposed smokers (β=2.32, SE=0.99, p=.02).
Currently, current smokers smoked on average 14 cigarettes a day (Jamal et al., 2016); based on
these results, disaster exposure would increase daily cigarette intake by 14%. Many other studies
have also shown an increase in cigarette smoking after a disaster (Keinan-Boker, Kohn, Billig, &
Levav, 2011; Vlahov et al., 2002; Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004;
Vlahov, Galea, Ahern, Resnick, & Kilpatrick, 2004; Wu et al., 2006), but these studies often
report increases as percentages and do not report the numerical increase. Even when these
numbers are reported in studies, it is not possible to determine to what extent the increase in
cigarette consumption was attributable to disaster exposure. This study provides limited causal
evidence that suggests after controlling for baseline cigarette use, nicotine dependence, and
mental health status, disaster exposure modestly increases cigarette use.
Importantly, this increase in cigarette use observed among New Orleans participants
eighteen months after Hurricane Katrina could probably be explained by higher nicotine
dependency among New Orleans than Memphis participants that was also observed eighteen
months later. Two pieces of evidence support this conclusion. First, there was a moderate
correlation between nicotine dependency and cigarette use eighteen months after Hurricane
Katrina (r=.62). Second, higher nicotine dependence scores nine months after Hurricane Katrina
predicted more cigarettes use eighteen months later, whereas additional cigarette use nine
months after Hurricane Katrina was not predictive of nicotine dependence eighteen months later.
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Among current smokers, posttraumatic stress was not associated with, or a predictor of,
nicotine dependence and cigarette consumption nine and eighteen months after Hurricane
Katrina. These results suggest that though posttraumatic stress increases the risk for relapse and
being a current smoker, an increase in posttraumatic stress does not appear to increase the
intensity of smoking or dependency on nicotine. This result contradicted other studies that
showed smokers with PTSD and posttraumatic stress were more likely to be heavy smokers (≥20
cigarettes daily) than light smokers (Beckham et al., 1997; Cook, Jakupcak, Rosenheck, Fontana,
& McFall, 2009; Joseph et al., 2012; Welch et al., 2015), and were more likely to be dependent
on nicotine than non-PTSD smokers (Goodwin, Pagura, Spiwak, Lemeshow, & Sareen, 2011;
Thorndike, Wernicke, Pearlman, & Haaga, 2006). However, some studies showed no
association between posttraumatic stress and cigarette use and nicotine dependency (Parslow &
Jorm, 2006; Thorndike et al., 2006). In this dissertation, pre-Hurricane Katrina cigarette use and
mental health were assessed retrospectively and controlled for in the analyses, and postdisaster
depression was also included in the model, which shares some components with posttraumatic
stress and PTSD, including common genetic influences (Koenen et al., 2008). It is likely after
controlling for these factors that posttraumatic stress did not contribute to additional cigarette use
or nicotine dependency. Similarly, there was also no evidence that PTSD acted as a pathway to
these outcomes, which somewhat refuted the hypothesis that the effect of disaster exposure on
cigarette consumption and nicotine dependence was attributable to posttraumatic stress.
Depression severity was not associated with an increase in cigarette use nine and eighteen
months after Hurricane Katrina. Many studies on disasters and in the general population alike
show that depression is associated with higher cigarette use (Nandi et al., 2005; Vlahov et al.,
2002). However, most disaster studies do not control for nicotine dependence, which is known to
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be highly associated with depression and daily cigarette use (Fergusson, Goodwin, & Horwood,
2003). It was likely that after controlling for postdisaster nicotine dependence, postdisaster
depression no longer increased cigarette use. Conversely, depression was associated with
postdisaster nicotine dependence nine and eighteen months after Hurricane Katrina. Previous
evidence indicates that nicotine dependency and depression are co-morbid conditions and often
have bi-directional associations because they have shared etiologies (Breslau, Peterson, Schultz,
Chilcoat, & Andreski, 1998; Fergusson, 1996; Lyons et al., 2008; Quattrocki, Baird, &
Yurgelun-Todd, 2000). Findings from this dissertation seemed to follow the same pattern
because while depression and nicotine dependence at nine months failed to predict nicotine
dependence and depression, respectively, eighteen months after Hurricane Katrina, these two
outcomes were associated with each other cross-sectionally nine and eighteen months after
Hurricane Katrina. Alternatively, these findings also suggested that current depression severity
and nicotine dependence more accurately predicted current nicotine dependence and depression,
respectively, than previous statuses, which were probably no longer representative of that
individual. Last, there was some preliminary evidence that depression severity served as a
mechanism to increase postdisaster nicotine dependence, but only among those who reported
more hurricane-related events. Smokers who reported higher exposure to Hurricane Katrina
were more depressed than less exposed smokers, and their depression increased their dependency
on nicotine. However, the instability of the model because of limited sample size and the lack of
a robust indirect effect at both timepoints requires additional studies be done to confirm this
observation.
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Does disaster exposure change postdisaster alcohol consumption?
Participants who reported more exposure to Hurricane Katrina, compared to less
exposure, seemed to report more heavy drinking sessions nine months after Hurricane Katrina
but this association was not robust across analyses. Overall, disaster exposure did not affect
alcohol consumption nine or eighteen months after Hurricane Katrina. Other studies found that
disaster exposure and the severity of exposure increased alcohol consumption (Vlahov et al.,
2002, 2006; Vlahov, Galea, Ahern, Resnick, Boscarino, et al., 2004; Vlahov, Galea, Ahern,
Resnick, & Kilpatrick, 2004), but these findings were very similar to the results reported by
Cerda et al. (2008) and more recently by Nordlokken et al. (Nordløkken et al., 2016;
Nordløkken, Pape, Wentzel-Larsen, & Heir, 2013). Cerda et al. identified five alcohol
consumption and three binge drinking trajectories after the WTC terrorist attacks using a
representative cohort of 2752 New York City residents. They found that neither the exposure to
the terrorist attacks or experiencing an emotional reaction to the event differentiated between
different trajectories of alcohol consumption levels or binge drinking over four years after the
WTC terrorist attacks. Nordlokken et al. in their first study, which was a cross-sectional study of
Norwegians aged 18 years or older who were exposed to the 2004 tsunami in Southeast Asia,
found that individuals severely exposed to a disaster were more likely than those less exposed to
the disaster to report a self-perceived increase in alcohol consumption. However, when
Nordlokken et al. examined weekly alcohol consumption and frequency of intoxication during
the past month among the same individuals, disaster exposure was no longer associated with
these outcomes (Nordløkken et al., 2013). In their second study, which used the same sample
but included an additional wave of data, weekly alcohol consumption and frequency of
intoxication did not change significantly six and twenty-four months after the tsunami, and
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disaster exposure did not predict an increase in drinking (Nordløkken et al., 2016). Previous
studies have measured an increase in alcohol consumption using self-perceived changes (Flory et
al., 2009; Fullerton et al., 2013; Vetter et al., 2008) which, as Nordlokken et al. identified in their
first study (Nordløkken et al., 2013), could be vulnerable to attribution and recall bias because
participants, who were severely exposed to the disaster, may be more likely than those less
exposed to perceive the disaster event as significant and attribute lifestyle and behavioral habits
to the event (Nordløkken et al., 2013). This dissertation also examined the frequency of alcohol
consumption and heavy drinking and controlled for predisaster alcohol consumption. Many
disaster studies do not control for pre-disaster drinking habits (Flory et al., 2009; Fullerton et al.,
2013), which may overestimate the effect disaster exposure has on alcohol consumption. Studies
that control for predisaster alcohol consumption tend to show that postdisaster alcohol
consumption is mostly a function of preexisting problems and the natural history of alcoholism
rather than the disaster setting itself (Cerda et al., 2008; North et al., 2011).
Posttraumatic stress was not a significant predictor of daily alcohol consumption or heavy
drinking eight and eighteen months after Hurricane Katrina. Moreover, posttraumatic stress did
not serve as a pathway to daily alcohol consumption or heavy drinking for disaster exposure and
severity. Some studies showed no association between posttraumatic stress and alcohol
consumption. For instance, Vlahov et al. (2002) found that after the WTC terrorist attacks the
prevalence of increased alcohol use was similar among participants with and without PTSD
(8.8% and 7.8%, respectively). Two studies by Nordlokken et al. (2013, 2016) on the 2004
Southeast Asia tsunami also showed that posttraumatic stress did not predict an increase in
alcohol use six and twenty-four months after Hurricane Katrina. Most postdisaster studies that
found associations between PTSD symptoms and alcohol consumption were nonrandom cross-
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sectional studies and participants were selected for their exposure to trauma or disaster event
(Flory et al., 2009; Fullerton et al., 2013). Similar to the other studies that found no association
between PTSD symptoms and alcohol consumption (Nordløkken et al., 2016, 2013; Vlahov et
al., 2002), this dissertation recruited from the general population living in New Orleans and
Memphis at the time of Hurricane Katrina, which may have reduced the biases associated with
recruiting individuals from populations who reported direct exposure to Hurricane Katrina.
Similar to posttraumatic stress, depressive symptoms were not associated with daily
alcohol consumption nine and eighteen months after Hurricane Katrina, but depressive
symptoms were associated with heavy drinking sessions eighteen months after Hurricane
Katrina. Notably, the direction of the association between depression and heavy drinking varied
according to the time pont at which depression was measured. Depression measured at eight
months predicted a decrease in heavy drinking, and depression severity measured eighteen
months after Hurricane Katrina was associated with an increase in heavy drinking. Similarly, the
pathway from disaster exposure to heavy drinking through depressive symptoms either decreased
heavy drinking, when depression was measured at Wave I, or increased heavy drinking, when
depressive symptoms were measured at Wave II. There is very little evidence that supports
depression decreases heavy drinking, whereas there is a large body of evidence supporting
depression increases the risk for heavy drinking (Dixit, 2000; Mushquash et al., 2013). It is
probable that people with very high depressive symptoms eight months after Hurricane Katrina
experienced posttraumatic growth (Tedeschi et al., 2007), and this growth decreased their heavy
drinking eighteen months after Hurricane Katrina, whereas those who currently reported
depressive symptoms engaged in heavy drinking to cope with their depressive mood. Future
studies should control for posttraumatic growth. Posttraumatic growth appears to increase
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alongside depression and posttraumatic stress after a trauma (Tedeschi et al., 2007), but unlike
these two forms of distress, decreases the risk of substance use (Stump & Smith, 2008).
The depression pathway to heavy drinking eighteen months after Hurricane Katrina
seemed to be moderated by the number of days spent with poor mental health. The depression
pathway to heavy drinking was present only among those who were exposed to Hurricane
Katrina and reported more days spent with poor mental health before the hurricane. The
depression pathway was not present for participants who report very few days spent with poor
mental health. People with poor mental health who are engaging in heavy drinking, which is a
maladaptive behavior and indicative of an alcohol use disorder (Rehm, 2011), may be attempting
to cope with psychological distress, which as shown in this dissertation, appears to be depressive
symptoms. Further, poor mental health was assessed, though retrospectively, before Hurricane
Katrina, which lends some support to the hypothesis that postdisaster alcohol consumption is a
continuation or recurrence of predisaster illnesses and vulnerabilities (Cerda et al., 2008; North
et al., 2011). Independently, spending more days with poor mental health before Hurricane
Katrina seemed to predict an increase in the number of heavy drinking sessions eighteen months
after Hurricane Katrina, though this increase was marginally nonsignificant (p=.05) after
adjusting for depression and posttraumatic stress, which are highly correlated with poor mental
health (CDC, 1998).
In contrast, higher levels of perceived social support before Hurricane Katrina predicted a
reduction in the number of heavy drinking sessions eighteen months after Hurricane Katrina but
perceived social support was not associated with daily alcohol consumption after Hurricane
Katrina. Heavy drinking is indicative of an alcohol use disorder, and increases the risk for many
major mental and physical health problems (Rehm, 2011; Saunders et al., 1991), whereas daily
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alcohol consumption can be a positive behavior if consumed moderately (Patra et al., 2010;
Sacco, Elkind, & Boden-Albala, 1999). Further, alcohol consumption, especially in small
amounts, can be done in the company of friends and family (i.e., social drinking; Burda & Vaux,
1988), whereas those who engage in heavy drinking tend to be more socially isolated (Hanson,
1994; Peirce, Frone, Russell, Cooper, & Mudar, 2000). Perceived social support is a perceptive
judgment of the quality of support received from an individual’s social network, but it is the
actual social network, not the perceived social support, that influences alcohol consumption
(Rosenquist, Murabito, Fowler, & Christakis, 2010). In contrast, heavy drinking is a
maladaptive behavior and tends to be associated with social isolation; therefore, having more
perceived social support may provide individuals with a sense of security and belonging thus
protecting them from engaging in heavy drinking (Hanson, 1994; Peirce et al., 2000). As such,
perceived social support should be predictive of postdisaster heavy drinking and less predictive
of daily alcohol consumption. Future research should explore how heavy drinking and alcohol
consumption spreads from person to person across networks of friends, coworkers, siblings after
being exposed to a disaster.
Overall, the hypothesized model did not perform as well for postdisaster alcohol
consumption as it did for postdisaster smoking behavior. Poor mental health and perceived
social support did not moderate the effect of disaster exposure on postdisaster alcohol
consumption, and there was very little evidence that posttraumatic stress and depression served
as pathways to postdisaster alcohol consumption. More importantly, there was also limited
evidence that poor mental health and perceived social support moderated the posttraumatic stress
and depression pathways. The primary reason for the lack of applicability of this hypothesized
model for postdisaster alcohol consumption was likely because this dissertation did not assess
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the clinical aspects of alcohol consumption. A moderate amount of drinking is socially
acceptable and may protect against certain diseases, such as an ischemic stroke (Patra et al.,
2010; Sacco et al., 1999). Also, though heavy drinking is indicative of an alcohol use disorder
(Rehm, 2011), which is why the hypothesized model was somewhat applicable to heavy
drinking, directly assessing alcohol abuse and dependence and relapse would probably improve
the applicability of the model because these illnesses and behaviors represent conditions that are
profoundly affected by psychological distress and environmental exposures, such as depression
and trauma, respectively.
What are the limitations of this dissertation?
This dissertation does have some limitations. First, causal inference was limited by the
retrospective assessment of many pre-Katrina psychosocial and behavioral statuses including
perceived social support, poor mental health, smoking status, and alcohol consumption.
Perceived social support may be overestimated when assessed retrospectively compared to
measurements obtained closer to the time of the event, and retrospective reports of perceived
social support share limited variance with contemporaneous reports of perceived social support
among individuals who report high levels of stress (Smith, Leffingwell, & Ptacek, 1999).
Retrospective reports of poor mental health may underestimate psychological distress.
This observation is based on research on psychological disorders which shows that the lifetime
prevalence of mental disorders is lower when assessed retrospectively versus contemporaneously
(Takayanagi et al., 2014). Poor mental health shares many similarities with depression and
anxiety disorder (CDC, 1998), therefore it is likely that individuals also underestimated the
number of days spent with poor mental health shortly before Hurricane Katrina.
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This dissertation minimized these biases by framing autobiographical questions related to
perceived social support and poor mental health to Hurricane Katrina, which encouraged
accurate reconstruction of the event to reduce telescoping (Loftus & Marburger, 1983; Prohaska
et al., 1998). Also, respondents were asked to recall personal details related to the hurricane to
help cue their memory before completing questions relating to perceived social support and poor
mental health (Bradburn et al., 1987; Means et al., 1992). These strategies may have provided a
more accurate and valid assessment of pre-Katrina perceived social support and poor mental
health, but these results will need to be replicated in future studies that include contemporaneous
assessments of these factors.
Retrospective assessments of smoking and alcohol consumption are generally reliable.
Retrospective assessments of smoking status are consistent over time and match well with
contemporaneous reports of smoking behavior (Bernaards, Twisk, Snel, Van Mechelen, &
Kemper, 2001; Kenkel, Lillard, & Mathios, 2003). Also, retrospective assessments of smoking
status are more accurate, compared to contemporaneous reports of smoking behavior, when
responses are categorized (Soulakova, Hartman, Liu, Willis, & Augustine, 2012). Likewise, for
alcohol consumption, research shows that questions with specific time-frames produce more
accurate estimates of alcohol consumption than global questions about alcohol use. Also,
questions with specific time frames yield even better estimates when the recall period is shorter
rather than longer (Del Boca & Darkes, 2003). In this dissertation, both questions about smoking
and alcohol use had very short recall periods (30-days) and were framed in the context of
Hurricane Katrina to cue memory and further improve recall. Though these strategies may have
minimized biases, future studies that include contemporaneous assessments of smoking and
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alcohol consumption would be able to draw stronger causal conclusions about the effect of
disaster exposure on smoking and alcohol consumption.
Second, a better assessment of indirect effects would require an additional wave of data.
Indirect effects from this dissertation were derived from a half-longitudinal design where the
mediator and the outcome variables were measured at both waves, and the casual variable was
only measured at the first wave (Kline, 2015). Both alcohol consumption and smoking are
known to increase the risk for depression and posttraumatic stress (Mathew et al., 2016; Van der
Velden et al., 2007, 2008) and vice-versa (Breslau et al., 2003; Dixit, 2000). An additional wave
of data would improve the estimation of indirect effects by minimizing the bidirectional effect of
substance use and mental health. Thus, the hypothesized model can be better tested in a future
study that has at least three waves of data. The indirect effects derived from this more robustly
designed study, though less biased, would be similar in magnitude and direction presented in this
dissertation.
Third, the original study excluded persons who did not own telephones or spoke
languages other than English; therefore, potentially vulnerable individuals were not included in
the study. However, census information from 2000 indicated that around 3% of the New Orleans
and Memphis population were Hispanic or of Latino Origin, and 3.6 and 2.3% were without
telephones in New Orleans and Memphis, respectively, which suggested that the exclusion
criteria did not introduce significant demographic bias.
Last, the sample from New Orleans was composed of smokers who lived in New Orleans
before Katrina made landfall, evacuated the city, and returned by the time of the first survey
administration. The original study did not include residents who left New Orleans and never
returned, and research suggested that populations who did not return were more impoverished
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and more likely to be African American and to have sustained significant housing damage
(Fussell, Sastry, & VanLandingham, 2010). Thus, effect estimates obtained from the study may
have understated the magnitude of the problem, because preliminary research using these data
already suggested that even among those who returned to New Orleans, African Americans,
compared to European Americans, were more likely to have probable depression and PTSD after
Hurricane Katrina (Alexander et al., 2017; Ali et al., 2017).
Despite limitations, this dissertation had two notable strengths: First, it included a
relatively unexposed comparison group, which allowed stronger causal conclusions to be made
about the effect of disaster exposure on depression and posttraumatic stress and alcohol
consumption and smoking. Very few studies on postdisaster alcohol consumption and smoking
included a comparison group. Second, the mediation approach identified plausible pathways of
how disaster exposure affected alcohol consumption and smoking. Surprisingly, no studies have
statistically identified pathways to postdisaster alcohol consumption and smoking.

217

CHAPTER 6: RECOMMENDATIONS AND CONCLUSION
This dissertation found many significant findings that could assist with intervention
development for postdisaster mental health and smoking. Also, future studies can build better
causal models for postdisaster smoking and alcohol consumption by replicating and improving
the model presented in this dissertation. This section briefly outlines some recommendations that
should help researchers achieve these goals.
Develop interventions for postdisaster mental health
Individuals affected by disasters are at an increased risk for depression and PTSD long
after the disaster has abated. The best way to reduce the incidence of these disorders and
symptoms after disaster exposure is through intervention, and cognitive behavioral therapy
(CBT) is a promising treatment that is more recently being applied to disaster-affected
populations (Hamblen, Norris, Symon, & Bow, 2017). CBT has many components, which
include exposure techniques, cognitive re-structuring and anxiety management (Rothbaum,
Meadows, Resick, & Foy, 2000). Exposure therapy involves individuals confronting their fears
through in vivo, imaginal, virtual, or interoceptive exposure to the object or sensation that elicits
fear. For instance, an intense fear of earthquakes may be remedied by exposing individuals to
simulated earthquakes (Basoglu, Salcioglu, & Livanou, 2007). Cognitive restructuring involves
disputing irrational or maladaptive thoughts which tend to emerge automatically and are based
on the individual’s preconception about themselves and reality. Last, anxiety management,
involves teaching individuals techniques, such as calm breathing and muscle relaxation, to
reduce stress and anxiety (Rothbaum et al., 2000).
Most studies that apply CBT in disaster settings use exposure techniques (Lopes,
Macedo, Coutinho, Figueira, & Ventura, 2014). For instance, Basoglu et al. (2007) randomized
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31 survivors of an earthquake in Turkey who were diagnosed with PTSD to a single session of
behavioral treatment (n=16) or wait-list control group (n=15). Participants receiving behavioral
treatment were given a remote and asked to simulate earthquakes on a small furnished house
built on a shake table. The simulated earthquakes had nine-intensity levels and participants
could start, stop, or increase the intensity of the earthquake whenever they wanted to.
Participants who feared the tremors were asked to focus on the sensation and the sight and sound
of the quakes, and the participants who feared reexperiencing trauma events were encouraged to
explore those memories to facilitate imaginal exposure. Four weeks after the intervention,
participants who received the treatment had significantly lower scores on the ClinicianAdministered PTSD Scale (CAPS) than the control group (38.7 vs. 54.5, respectively). CAPS
scores among the treatment group were still significantly lower than the control group eight
weeks later (30.2 vs., 49.1, respectively). Overall the intervention had a significant effect on
posttraumatic stress and ultimately resulted in an 80% improvement—defined as two standard
deviation decrease in CAP scores since baseline—PTSD two years after the intervention
(Basoglu et al., 2007).
As demonstrated in this dissertation, incorporating social support within interventions
may be particularly helpful for individuals with posttraumatic stress and PTSD. Group-based
CBT is commonly used for combat veterans with promising findings (Barrera, Mott, Hofstein, &
Teng, 2013; King et al., 2013; Ready, Vega, Worley, & Bradley, 2012), and group-based CBT
may be very applicable to disasters because they often traumatize large groups of individuals
simultaneously (Silver, Holman, McIntosh, Poulin, & Gil-Rivas, 2002; Yabe et al., 2014). These
groups may not be familiar with strategies and techniques to reduce posttraumatic stress, and
providing CBT may not only foster self-efficacy, but it may also build the capacity of groups to
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manage future psychological distress (Norris, Stevens, Pfefferbaum, Wyche, & Pfefferbaum,
2008).
Despite the success of CBT for postdisaster PTSD, there are still relatively few
interventions using CBT in disaster settings (Lopes et al., 2014). Moreover, exposure techniques
represent the majority of CBT interventions in disaster settings, even though participants may
benefit more from CBT interventions that incorporate all the components (Basoglu, Salcioglu,
Livanou, Kalender, & Gonul, 2005). Last, almost no studies have applied CBT to postdisaster
depression, even though outside of disaster settings CBT is a commonly used strategy to reduce
the severity of depression (Butler, Chapman, Forman, & Beck, 2006).
Develop interventions for postdisaster smoking
As identified in this dissertation, former smokers from disaster-affected areas are at an
increased risk for smoking relapse. Conversely, current smokers also report smoking cessation
after disaster exposure. Intervention efforts should be aimed at former smokers who are
contemplating or have relapsed to smoking after disaster exposure. A possible strategy may
involve using disasters as a teachable moment for smoking cessation, which is a naturally
occurring life transition or health event that motivates individuals to adopt risk-reducing health
behavior (McBride, Emmons, & Lipkus, 2003). McBride et al. (2003) outlined three criteria for
an event to be considered a teachable moment. First, the event must increase an individual’s
perception of personal risk and outcome expectancies; second, the event must prompt strong
emotional responses; and last, the event must redefine an individual's self-concept or social role
(McBride et al., 2003). Disasters exceed these criteria, because disasters frequently disrupt the
lives of individuals and families, and sometimes challenge communities and even nations (Silver
et al., 2002; Yabe et al., 2014).
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Teachable moments are not interventions themselves but instead, serve as the setting or
context in which the intervention is delivered. Simply put, conventional low-cost smoking
cessation interventions, such as motivational interviewing (Heckman, Egleston, & Hofmann,
2010), can be offered shortly after a disaster, perhaps when people come to receive emergency
care or assistance, to further increase the effectiveness of these interventions. Interventions for
traumatic events typically occur within the first four weeks after the event (NIMH, 2002).
However, even earlier interventions, such as hours or days after the event, may be in a better
position to utilize the disaster as a teachable moment because survivors are actively engaged in
‘sensemaking’(Weick, 1993). As time since the disaster increases, the ability to use the disaster
as a teachable moment may also decrease because survivors may have already determined the
significance, cause, and meaning of the event. A study has shown that behavior related to
experiencing a teachable moment, such as seeking out information, is at its highest shortly before
and shortly after the event (Hart & Leiserowitz, 2009). Thus, any smoking cessation
intervention that aims to use disasters as a teachable moment must intervene on disaster-affected
individuals immediately before or after the disaster. Integrating smoking cessation services into
the emergency care and services already offered to survivors of disasters by relief agencies, such
as The American Red Cross, maybe an innovative method of delivering early cessation care to
former smokers who are contemplating or are about to relapse after disaster exposure.
Former smokers who have relapsed or are contemplating relapse after being severely
exposed to a disaster may benefit more from smoking cessation services that feature a
component that reduces psychological distress, specifically depression and posttraumatic stress.
As discussed earlier, CBT is a very useful therapy for depression and posttraumatic stress
(Hofmann et al., 2012), and it has also been applied to smoking cessation (Killen et al., 2008).
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Former smokers who report high levels of exposure to a disaster will need to receive
psychotherapy and smoking cessation services to reduce the risk of smoking relapse. Offering
smoking cessation without addressing the underlying psychological distress, which as identified
in this dissertation is a pathway to smoking relapse, may not substantially reduce the risk of
relapse or promote cessation.
Rethinking postdisaster alcohol use
Studies that examine postdisaster alcohol use should focus less on the frequency of
alcohol use. Unlike smoking, alcohol use is socially acceptable within the United States.
Almost 86% of Americans ages 18 or older have drunk at least one alcoholic beverage in their
lifetime, 70% drank in the past year, and 56% drank in the past month (SAMHSA, 2015).
Moreover, moderate alcohol consumption, which is defined as drinking one drink per day for
women and up to 2 drinks per day for men, has also been shown to be protective against certain
diseases, such as coronary heart disease, diabetes, and ischemic stroke (USDA, 2015). The
samples from New Orleans and Memphis fell within the recommended cut-offs for moderate
alcohol consumption nine and eighteen months after Hurricane Katrina. Studies that measure a
postdisaster alcohol consumption as a function of daily, weekly, or monthly alcohol use may be
unable to detect an effect because the frequency of alcohol use has been shown to be a poor
indicator of disordered drinking (McBride, Teesson, Baillie, & Slade, 2011). Studies that focus
on postdisaster alcohol consumption should instead measure symptoms that are indicative of
disordered drinking. These include measures of heavy and binge drinking and measures that
assess alcoholism and alcohol abuse. Alcohol-related behaviors and disorders represent
conditions that are profoundly affected by psychological distress and environmental exposures,
such as depression and trauma, respectively.
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The frequency of alcohol consumption should still be examined after disasters, but
perhaps, it should be done among people within specific subgroups, such as those with a history
of an alcohol use disorder, or are current heavy drinkers. Findings from experimental studies
have shown that though exposing participants to stressful conditions increase the desire and
craving to drink alcohol (Childs & de Wit, 2010; McRae-Clark et al., 2011), these subjective
feelings do not consistently increase substance consumption. Exposure to stressful conditions
may not predispose individuals to use alcohol and instead may place the body or mind in a
heightened state of arousal, and the individual may select from an assortment of behavior,
including alcohol use, or other strategies, to restore homeostasis. Healthier individuals may not
respond to stressful situations by using alcohol use, whereas those with a history of alcohol use
disorders, may react to stressful conditions by drinking more alcohol (Cerda et al., 2008; North et
al., 2011). For example, North et al. (2011) identified that those with a predisaster alcohol use
disorder, but were in recovery since the disaster, had similar alcohol use rates of those with a
current alcohol use disorder. However, compared to those without a history of an alcohol use
disorder, rates of alcohol use were significantly higher. Thus, healthy individuals, those without
a history of an alcohol use disorder, report negligible increases in alcohol use after a disaster,
whereas those with a history of disordered drinking or current drinking disorders report the most
problems with alcohol use (Cerda et al., 2008; North et al., 2011).
Find more pathways
Depression and posttraumatic stress are two of the many pathways that may lead to
smoking and alcohol consumption. Researchers should continue to explore other social and
psychological factors that may act as pathways to smoking and alcohol consumption. For
example, Hobfoll’s Conservation of Resources model proposes that stress results from the loss or
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the threat of loss of resources, or the lack of resource gain after the investment of resources
(Hobfoll 1989). Resource loss may act as a “catalyst” (Benight et al. 1999, pg. 2447) that
increases postdisaster smoking or alcohol consumption. Emotional regulation, which is the
process of monitoring, evaluating, and modifying emotional reactions (Thompson 1991), may
also be another potential pathway. Individuals with adaptive emotional regulation strategies,
such as positive refocusing and reappraisal, may avoid substance use after disaster exposure
compared to individuals with less adaptive emotional regulation strategies, such as rumination
and catastrophizing (Thompson 1991; Garnefski, Kraaij, and Spinhoven 2001).
Alexander and Ward (2017) proposed that coping self-efficacy may be the primary
pathway to substance use after disaster exposure. Coping self-efficacy refers to an individual’s
ability to manage their personal functioning and the environmental burdens caused by disaster
exposure (henceforth self-efficacy; Benight & Bandura, 2004). Low self-efficacy may produce
more psychological distress because individuals feel they are unable to control themselves or
their surroundings (Benight & Bandura, 2004). Indeed, research has shown that self-efficacy is
negatively associated with psychological distress after a disaster. First, a systematic review of 27
cross-sectional and prospective studies of adult and adolescent survivors of collective trauma
(i.e. disasters) addressing the relationship between self-efficacy and psychological outcomes
found medium to large effects of self-efficacy on general distress (weighted average correlation
[r] = -.50) and severity and frequency of PTSD (r = -.36 and r = -.77, respectively). Reviewing
only the prospective studies produced a more substantial effect size for PTSD symptom severity
(r= -.62), and general distress (r= -.55; Luszczynska, Benight, & Cieslak, 2009).
Though self-efficacy and collective efficacy have demonstrable effects on postdisaster
psychological distress, little information is available for postdisaster substance use. Self-efficacy
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and collective efficacy are likely associated with post-disaster substance use because these
constructs are related to psychological distress, and psychological distress is related to
postdisaster substance use. Self-efficacy could be a common cause of postdisaster psychological
distress and substance use or could act as a mediator of the psychological distress and substance
use relationship. The importance of producing evidence of an association cannot be understated,
given that self-efficacy is one of the most used constructs for promoting behavior change
(Strecher, McEvoy DeVellis, Becker, & Rosenstock, 1986).
Researchers should consider potential pathways or mediators during the planning phase
of disaster research, especially if proposed outcomes are psychological distress or substance use.
To test mediation rigorously, researchers should also use prospective designs and collect at least
three waves of data. Multiple waves of data would allow researchers to evaluate how changes in
the specified mediator corresponded with changes in the chosen outcome variable. This method
for testing mediation is preferable over cross-sectional or prospective designs with only two
waves of data collection (Maxwell and Cole 2007). Potential mediators should be theoretically
relevant but should also adhere to the rules of mediation (Baron and Kenny 1986); disaster
exposure should causally affect the potential mediator, and the mediator should causally affect
the outcome. Potential mediators could be the ones discussed above or could be other
postdisaster determinants of health, such as social support or access to health services.
Conclusion
This dissertation addressed important research questions related to the effect disaster
exposure has on depression and posttraumatic stress and smoking and alcohol consumption.
Though some hypotheses were not supported, many of the hypotheses were. First, disaster
exposure increased depression and posttraumatic stress, and the effect persisted across time for
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depression. Second, disaster exposure also increased the risk for smoking relapse, and increased
daily cigarette intake and nicotine dependence. Third, depression and posttraumatic stress
seemed to be pathways for smoking relapse and nicotine dependence among individuals who
reported hurricane-related trauma. These pathways were further affected by pre-existing mental
health; those who reported many days spent with poor mental health, compared to those who
reported fewer days, before Hurricane Katrina had higher depressive symptoms after Hurricane
Katrina and subsequently had an increased risk for smoking relapse and nicotine dependence.
Findings from this dissertation will help researchers and public health professionals who
are ever more frequently responding to the mental and behavioral health consequences of
disasters worldwide. Those directly affected by these disasters, including victims and rescue
workers, often face difficulties with posttraumatic stress and depression and have trouble with
tobacco and alcohol use (Biggs et al., 2010; Flory et al., 2009; A. Nandi et al., 2005; Vetter et al.,
2008; Wu et al., 2006). Given the strong association of disaster exposure with postdisaster
mental health and smoking, it was surprising that no studies identified empirically postdisaster
mental health as a pathway to smoking or alcohol use after disaster exposure. By providing
some evidence for these pathways, this dissertation provided beneficial information to improve
cessation and relapse prevention strategies for this important and understudied population.
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